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AIR QUALITY AND CHILDREN’S HEALTH

WEDNESDAY, JUNE 8, 2011

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON CLEAN AIR AND NUCLEAR SAFETY,
SUBCOMMITTEE ON CHILDREN’S HEALTH AND ENVIRONMENTAL
RESPONSIBILITY,
Washington, DC.

The committees met, pursuant to notice, at 10 a.m. in room 406,
Dirksen Senate Office Building, Hon. Thomas Carper (chairman)
presiding.

Present: Senators Carper, Inhofe, Lautenberg, Cardin,
Whitehouse, Udall, Vitter, Barrasso.

OPENING STATEMENT OF HON. THOMAS R. CARPER,
U.S. SENATOR FROM THE STATE OF DELAWARE

Senator CARPER. Good morning, one and all. The hearing will
come to order.

We want to welcome all of our witnesses. Thank you for joining
us today, for your preparation and your willingness to respond to
our questions.

We don’t get to do this every day, I am delighted to be here with
our friend, Senator Tom Udall. We are going to have this joint
hearing today to review the impacts of air pollution on children’s
health in the United States of America.

Senators will have roughly 5 minutes for their opening state-
ments. I will then recognize our panel of witnesses and we will ask
each of you to use about 5 minutes for your opening statements,
too. Your entire statement will be made part of the record. So if
you could summarize and try to keep within that time constraint,
that would be good. And after the panel’s statements, we will have
maybe two rounds of questions.

We are reminded today, as the temperatures approach 100 de-
grees here in our Nation’s capital that summer is here. That means
kids, I don’t know today, are kids outside swimming? If there is a
swimming pool around they will be there. But playing baseball and
eating barbecue on the patio, maybe inside in the air conditioning.
But in many parts of our Country, summer also means smog and
exposure to deadly air pollution.

The summer smog season, also known as the ozone season, is a
powerful reminder of how important it is to have clean air to
breathe. Smog-causing air pollution from dirty power plants, from
automobiles and other sources, is linked to serious health prob-
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liems},l like asthma, like strokes, like heart attacks, and even early
eaths.

Smog is especially dangerous, as we know, for our children. Par-
ents who have watched their kids with asthma suffer on high ozone
days know this better than anyone. And some of them are here
today.

Unfortunately, smog is not all we have to be concerned about
when it comes to our children’s health. Millions of our kids ride a
bus to school, play on a playground or live in a community that ex-
poses them to high levels of ozone, to particle pollution or air
toxics, all of which can severely impact children’s health. In fact,
nearly all air pollution is more dangerous to our children than to
their parents for three primary reasons. One, the immune systems
of children are still developing. And two, they breathe in more air
in proportion to their body size than do their parents. And three,
they are more likely to be outside for longer periods of time during
the summer, exposing them to more air pollution.

As a parent myself of two boys, now grown, I have spent a lot
of time worrying about our own children’s health. As a U.S. Sen-
ator, I also worry about every child’s health. That is why I have
worked hard with my colleagues, Democrat and Republican alike,
to make sure that all of our children have clean air to breathe, that
is free of all types of air pollution.

And we have made remarkable progress in cleaning up our air,
especially in some parts of our Country. But if truth be told, we
still have a long way to go in many other parts of America. More
than 7 million American children have asthma, including nearly
28,000 in Delaware. Childhood asthma rates are still rising.

In fact, in Delaware alone, each of our three counties received a
failing grade from the American Lung Association for the number
of high pollution days they have experienced. For me, that is just
more than disappointing, it is almost heart-breaking. I am not too
old to remember one of the great things about being a kid, espe-
cially in summer, was getting to run and play outside. In fact, I
still love to run distances with my oldest son, 22 years old. And
even though he runs me into the ground, few things are better
than that.

But kids with asthma get left behind on poor air quality days.
Frequently they have to give up fun as well as healthy exercise.
They often have to restrict their most basic daily activities. More-
over, those kids may have to miss school. Their parents may have
to miss work. And all the while, health care costs in America, al-
ready the highest in the world, continue to rise.

Those costs add up to trillions of dollars lost every year in this
Country. That is not millions; that is not billions; that is trillions
with a T. The Environmental Protection Agency is now considering
what I think are sensible rules to reduce smog-causing pollution as
well as particle pollution, mercury pollution and other harmful air
toxics. For example, reduce air toxic regulation for utilities would
limit emissions of known toxics that affect the development of a
child’s brain or nervous system or affect the way a child’s body de-
velops. These rules can give us all cleaner air while reducing those
pollutants that will help prevent a wide variety of health, serious
health threats to our children.
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And in the end, we stand to achieve better health care results
for less money. That si right, better health care results for less
money. It is my hope that today’s witnesses will provide us with
new information and insights on what our Federal Government is
doing well and maybe what we are not doing so well, so we can en-
hance the quality of our Nation’s air and protect the health and
welfare of their systems, especially our Nation’s children.

Five minutes, on the money. Senator Udall, match that. Thank
you. Oh, sorry, Jim, I got carried away, John, I got carried away.
You are on.

[The prepared statement of Senator Carper follows:]

STATEMENT OF HON. THOMAS R. CARPER, U.S. SENATOR
FROM THE STATE OF DELAWARE

Summer is here, and that means kids outside swimming, playing baseball, and
eating bar-b-que on the patio. But in many parts of our country, summer also means
smog and exposure to deadly air pollution.The summer smog season—also known
as the ozone season—is a powerful reminder of how important it is to have clean
air to breathe.

Smog-causing air pollution from dirty power plants, automobiles, and other
sources is linked to serious health problems like asthma, strokes, heart attacks—
and even early deaths. Smog is especially dangerous for our children. Parents who
have watched their kids with asthma suffer on high ozone days know this better
than anyone.

Unfortunately, smog is not all we have to be concerned about when it comes to
our children’s health. Millions of our kids ride a bus to school, play on a playground
or live in a community that exposes them to high levels of ozone, particle pollution
or air toxics—all of which can severely impact children’s health.

In fact, nearly all air pollution is more dangerous to our children than to their
parents for three primary reasons:

1. Their immune systems are still developing;

2. They breathe in more air in proportion to their body size than do their parents;
and,

3. They are more likely to be outside for longer periods of time during the sum-
mer, exposing them to more air pollution.

As a parent, I've spent a lot of time worrying about my own children’s health. As
a U.S. Senator, I worry about every child’s health. That’s why I've worked so hard
with my colleagues—Democrat and Republicans alike—to make sure that all our
children have clean air to breathe, air that’s free of all types of air pollution. We
have made remarkable progress in cleaning up our air, especially in some parts of
our country, but—if truth be told—we still have a long way to go in many parts
of America.

More than 7 million American children have asthma—including nearly 28,000 in
Delaware—and childhood asthma rates are still rising. In fact, in Delaware alone,
each of our three counties received a failing grade from the American Lung Associa-
tion for the number of high pollution days they have experienced. That’s more than
disappointing to me. It’s almost heartbreaking. I'm not too old to remember that one
of the great things about being a kid is getting to run and play outside. In fact, I
still love to run distances with my oldest son who’s now 22 years old. Few things
in life are better.

But kids with asthma get left behind on poor air quality days. Frequently, they
have to give up fun as well as healthy exercise. They often have to restrict their
most basic daily activities. Moreover, those kids may have to miss school. Their par-
ents may have to miss work. And, all the while, health care costs in America—al-
ready the highest in the world—continue to rise. Those costs add up, too, to trillions
of dollars lost every year in this country. That’s not millions. It’s not billions. It’s
“trillions” with a “t.”

The Environmental Protection Agency is now considering sensible rules to reduce
smog-causing pollution, as well as particle pollution, mercury pollution and other
harmful air toxics. For example, recent air toxic regulations for utilities would limit
emissions of known toxics that affect the development of a child’s brain or nervous
system or affect the way a child’s body develops.

These rules can give us all cleaner air, while reducing these pollutants will help
prevent a wide variety of serious health threats to our children. And, in the end,
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we stand to achieve better health care results for less money. That’s right. Better
results for less money. It is my hope that today’s witnesses will provide us with new
information and insights on what our Federal Government is doing well—and not
doing well—so we can enhance the quality our nation’s air and protect the health
and welfare of our citizens, especially our nation’s children.

Thank you.

OPENING STATEMENT OF HON. JOHN BARRASSO,
U.S. SENATOR FROM THE STATE OF WYOMING

Senator BARRASSO. Thank you very much, Mr. Chairman.

We truly have a number of concerns and problems that we need
to address in this Country. The most important problem facing
America today, in my opinion, is actually high unemployment and
a weak economy. Clean air is always important, and at times it has
been paramount. The EPA of preceding generations fought the ob-
vious pollution that was visible in our cities. It was a crisis, and
thanks to the hard work of the EPA, that challenge was answered.

America’s air now is cleaner than ever before. According to the
EPA, over the last 30 years, carbon monoxide is down 61 percent,
lead is down 97 percent, nitrogen oxide is down 48 percent, sulfur
dioxide down 65 percent, particulate matter number 10 is down 83
percent. Today, the crisis is the economy and jobs. Unemployment
is 9.1 percent. That means over 9 percent of Americans who want
to work can’t find an employer. Millions of Americans are unem-
ployed, looking for work to provide for their families. Many families
with children are sliding into poverty, as their bills pile up.

So I believe that our job in the Senate is to make sure things
don’t get worse and make sure that we create an economic environ-
ment where things actually can get better.

Yet today’s EPA is unleashing a cascade of intersecting regula-
tions that continues to drop a hammer on an already faltering
economy. For example, the EPA’s proposed ozone standard alone,
according to the EPA’s own numbers, will cost up to $90 billion per
year in compliance costs by the year 2020. I didn’t believe it, I re-
checked the statistics twice that came out of the EPA. Ninety bil-
lion dollars a year in compliance costs by the year 2020.

Most of the counties in our Nation will be in violation of the law
if these strictest standards being proposed are adopted by the EPA.
Economic activity in these counties across the Country that are in
violation will grind to a halt. These areas will be closed to many
new types of businesses or expansion of existing businesses that
are manufacturing-intensive. This will occur because potential em-
ployers will not want to do business in these communities where
the EPA is the gatekeeper in moving forward with any economic
activity. The result will be jobs leaving the heartland of our Coun-
try to go to India or to China. These are the very types of jobs that
we need so desperately.

Children’s health is always important. The future of children de-
pends on their parents’ ability to put food on the table, keep the
lights on, support their education and their medical costs. In order
to accomplish this, two key things are important. I believe children
are best served when their parents have good paying jobs with ben-
efits. I believe also that families benefit when they have affordable
energy. Energy costs are taking up a larger share of household in-
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come, and it is often those most in need who are bearing the bur-
den.

According to the U.S. Department of Energy, on average Ameri-
cans spend 5 percent of their income on paying energy bills. How-
ever, for lower income households, the costs average 18 to 20 per-
cent and can be higher than that. High energy costs will result
from the regulatory freight train of EPA regulations coming down
the track. The net result will be the closing of some of America’s
affordable power plants and replacing them with more expensive
power. Other plants will make costly upgrades and pass those costs
on to families. This has already begun to occur.

Most recently, Louisville Gas and Electric in Kentucky has filed
for a 19 percent rate increase by 2016 to pay for the upgrades that
the EPA regulations will require. Those high costs will be passed
right to the families with children who can afford it the least.

According to the National Center for Health Statistics, American
children in poverty are 3.6 times more likely than non-poor chil-
dren to have poor health and five times more likely to die from an
infectious disease. When we talk about children’s health, we need
to talk about their families’ economic situation and economic well-
being. The health of those children and their future depends upon
the families’ economic well-being.

I think we need to focus on making America’s air as clean as we
can as fast as we can. And let us do it in a way that doesn’t hurt
American families during this economic situation. I thank you, Mr.
Chairman, and look forward to the testimony.

Senator CARPER. Thank you, Senator Barrasso.

Senator Udall, welcome. Thanks for letting us do this with you
today.

OPENING STATEMENT OF HON. TOM UDALL,
U.S. SENATOR FROM THE STATE OF NEW MEXICO

Senator UDALL. This is a real pleasure doing this jointly with
you.

Senator CARPER. I call it a cheap thrill.

[Laughter.]

Senator UDALL. Cheap thrill, right.

First, let me thank all of our witnesses and welcome everyone to
the first meeting of the Subcommittee on Children’s Health this
year. I am pleased to be joining Chairman Carper for his joint sub-
committee hearing on the important issue of air quality and chil-
dren’s health.

I would like to give a special welcome to Dr. Dona Upson, who
has taken time off from her important job treating patients to trav-
el all the way here from Albuquerque, New Mexico. It is good to
have you here, and I know that you are a busy pulmonologist, so
I know you have given up some important things to be here.

As her testimony indicates, she is testifying on behalf of the
American Lung Association and the American Thoracic Association.
It is always sound advice to listen to your doctor. While her testi-
mony here today is not connected with her official duties, I want
to make sure to thank her for her service treating veterans at the
New Mexico Veterans Medical Center.



6

I think it is important to note that she also has valuable experi-
ence in air quality policy as a member of the Albuquerque
Bernalillo Air Quality Board.

We have asked our panel to testify here today about the current
State of medical and scientific evidence regarding air pollution and
children’s health. The last major revision to the Clean Air Act was
in 1990. And the various standards from the Act have been gradu-
ally implemented since then. Some standards required by that Act,
such as air toxics standards, are only now being proposed over 20
years later. Other standards, like ground level ozone, are coming
up for an update to reflect the best scientific information.

In the Four Corners region in the west, EPA is moving forward
with a regional haze air quality standard for large power plants.
We are following those efforts carefully. Following the Supreme
Court’s 2007 decision, EPA is also charged with setting standards
on global warming pollution for large emitters. Earlier this year,
the House passed a budget, which would have blocked or delayed
several of these air pollution standards. And the Senate voted
against that proposal.

During the last few months, my office has received hundreds and
hundreds of emails and calls in support of the Clean Air Act. Sev-
eral emails were from constituents and parents of children with
asthma, with deep concern about the impact of those proposals on
their lungs. Media reports indicate that further legislation is being
drafted in both the House and the Senate. These bills would block
or delay not only the global warming pollution standards, but also
other standards as well.

This hearing will provide an opportunity for members and the
public to hear from public health professionals about the impacts
of air pollution on children’s health. And with that, Chairman Car-
per, I look forward to the testimony of the witnesses. Thank you.

Senator CARPER. Thanks. I am happy to be here to be your wing
many today.

Senator Inhofe, please.

OPENING STATEMENT OF HON. JAMES M. INHOFE,
U.S. SENATOR FROM THE STATE OF OKLAHOMA

Senator INHOFE. Thank you, Mr. Chairman. It is nice to have you
back, Dr. Thorning. We have imposed upon you quite a bit. And we
hope, Dr. Upson, that the fires don’t reach New Mexico. It is a real
tragedy, what is going on there.

I think we all agree that we are concerned with children’s health.
I should have brought my own chart. These are my 20 kids and
grandkids, so that is my concern. So I have that concern.

I think one of the concerns that we have up here, and I agree
with what Senator Barrasso said, we have these hearings, and they
seem to be hearings focusing on the issues that this Administration
has. And I think when you look at what the Administration has
been doing, all this over-regulation and the cost of which I am sure
we will get to in the testimony of Dr. Thorning, it comes to the con-
clusion that this Administration, by their own admission, wants to
increase the price of energy that is out there today.

Steven Chu said, somehow we have got to figure out how to boost
the price of gasoline to the levels of those in Europe. He is the En-
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ergy Secretary for this President. I think the idea is so unbeliev-
able to normal people, when you get out of Washington, DC, and
get back home and talk to them, it is mind-boggling. The advocates
of the agenda hope that strict regulations can be used to choke off
traditional energy sources. We see this, we see this every day. Over
the past 2 years, the EPA has moved forward with an unprece-
dented number of rules that will have enormous consequences on
families and businesses and the Nation’s fiscal well-being.

It wasn’t long about, about 8 months ago, that the CRA, that is
congressional Review Act, came out with a study. No one ques-
tioned it, everyone agrees it is accurate, and that is that America,
the United States of America, has the greatest reserves in oil, coal
and gas of any country in the world. Our problem is we are the
only country that won’t develop our own resources. That is the con-
cern that we have and I have for the future generations. I think
we will get around to this, because people are now realizing that
over-regulation does come with a cost.

I listened carefully as Senator Barrasso talked about some of the
costs. I would like to share those and have them as a part of this
record. Incidentally, I am going to ask that my entire statement,
along with the four pages of subsequent material, be made a part
of the record.

Senator CARPER. Without objection, so ordered.

Senator INHOFE. The greenhouse gas regulations, we are looking
at a cost, a potential cost to the American people annually of be-
tween $300 billion and $400 billion dollars. This is something that
came from the Wharton Econometric Survey, MIT and others. The
ozone, it is true, what Senator Barrasso said about the $90 billion
in compliance. But in addition to that, it is $676 billion in loss of
GDP by 2020.

The Boiler MACT is another one that would be a hardship on all
manufacturing. I am sure we will hear from Dr. Thorning about
that. Utility MACT, $184 billion in compliance costs between 2011
and 2030. The Cement MACT—now, these have all been fortu-
nately postponed for a short period of time. I hope that is an indi-
cation that the Administration realizes that we have economic
problems enough without imposing more economic problems on our
Country.

So with that, I am going to go ahead—oh, one last thing. In the
oil and gas end of it, I thought it was interesting when President
Obama gave his energy speech and I gave a response on one of the
television stations, and he had said, we have this abundance of
clean, inexpensive natural gas, right here in our Country. Then at
the end of his speech, he said, we have to watch these procedures,
such as hydraulic fracturing. Well, everybody knows that in these
tight formations that they have right now, there is no way of get-
ting out any of that without using hydraulic fracturing. Since I am
from Oklahoma, we did the first hydraulic fracturing job in Okla-
homa in 1948. There has never been one documented case of
groundwater contamination as a result of that.

So it just seems to me that those things that sound good to the
public always have a little caveat. We are going to be watching
very closely from this Committee. I am hoping that the Committee
meeting next week, where we are going to have Administration of-



8

ficials, will be able to get into a lot of these things as to what is
motivating them to pass these regulations and try to impose these
regulations, keeping in mind, whether it is the Clean Water Res-
toration Act, whether it is cap and trade, these are things that they
are trying to do through the Administration, since they can’t get
it done through legislation.

Certainly I would say to my good friend, Senator Udall, that
when he talked about the fact that we have all these things with
cap and trade and greenhouse gases and global warming and all
that, we have had several votes. I think the wisdom of the Senate
is that not more than 30 members of a 100-member Senate will
vote to impose that type of cap and trade and those restrictions
that would damage our economy.

Thank you, Mr. Chairman.

[The prepared statement of Senator Inhofe follows:]

STATEMENT OF HON. JAMES M. INHOFE, U.S. SENATOR
FROM THE STATE OF OKLAHOMA

Today’s subcommittee hearing is the third in a series of hearings designed to prop
up the Obama EPA’s aggressive regulatory regime. This hearing nominally focuses
on air quality and children’s health. But there is no question that we all support
clean air and that we all care for the well-being of children.

Taken at face value, one might assume the Obama EPA has only the public good
in mind. But the truth about Obama’s regulatory agenda is inescapable: it’s de-
signed make the energy we use more expensive.

But don’t take my word for it. The Energy Secretary Stephen Chu said in 2008,
“[sJomehow we have to figure out how to boost the price of gasoline to the levels
in Europe” and don’t forget that the President himself stated that under his cap-
and-trade plan “electricity prices would necessarily skyrocket.”

Advocates for this agenda hope that strict regulations can be used to choke off
traditional, American energy so that prices will increase to the point that “green”
energy is the only alternative. But these green subsidies are undermining the econ-
omy and hurting working families.

Over the past 2 years, EPA has moved forward with an unprecedented number
of rules that will have enormous consequences for families, businesses, and the na-
tion’s fiscal well-being. Known as the “EPA train wreck,” this regulatory agenda is
driving energy costs up, and hitting those who can least afford it—the working poor,
the elderly, and veterans—the hardest.

Take for example, EPA’s new greenhouse gas (GHG) cap and trade regulations.
EPA admits they will have no impact on global temperatures, yet they will come
at an estimated cost of $300 to $400 billion annually. The Agency’s voluntary recon-
sideration of the national ambient air quality standards for ground-level ozone—a
decision based on outdated data that could lead to significant economic constraints
on the country—is another Agency action of dubious merit. EPA projects the cost
of this rule could rise to $90 billion. Meanwhile, the agency is planning to tighten
the standards again in just 2 years.

The EPA is also aggressively moving forward with standards to reduce hazardous
air emissions from industrial boilers, cement manufacturers and from electric power
generators. Now, reducing hazardous emissions is a goal that we all support. But
alarmingly, the benefits the EPA associates with the rules come almost entirely
from reducing particulate matter (PM)—not the hazardous emissions. So here we
have the Agency justifying new mandates that will cost thousands of jobs on PM
benefits—even though we already have a specific program designed to address PM
directly, the national ambient air quality standard for PM.

Recently, I called for this Committee to fulfill its oversight responsibilities and
hold hearings on EPA’s “train wreck” regulations. Yet, we are having a hearing next
week whose title, ominously, resembles that of today’s. Chairwoman Boxer, in the
coming weeks I look forward to working with you on additional oversight hearings
where we can begin to take a detailed look at the Obama EPA’s aggressive regu-
latory agenda.

Senator CARPER. Thank you, Senator Inhofe.
Senator WHITEHOUSE.
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OPENING STATEMENT OF HON. SHELDON WHITEHOUSE,
U.S. SENATOR FROM THE STATE OF RHODE ISLAND

Senator WHITEHOUSE. Thank you, Chairman. Thank you to you
and Senator Udall for holding this important hearing. I am de-
lighted that Jim Ginda is here from Rhode Island to share his ex-
pertise. I think it is important that we have a hearing like this
where the perspective of children can be heard.

EPA is updating air quality standards and setting first-ever Fed-
eral air toxic air pollution limits from power plants. That is a good
thing, because these are long overdue. They have been mired in
litigation and deliberately undermined by the last Administration.
But they are supported by the science, they are supported by public
health. And they are real costs of further delay.

Our Rhode Island Department of Health reports that 11 percent
of children in Rhode Island have asthma. Nearly 14 percent of our
teens have asthma. You get into certain local areas and popu-
lations, those numbers climb even further. But just as they are,
that translates into 25,000 children in our State of 1 million. That
is more than the entire population of towns in Rhode Island like
Central Falls, Lincoln, and Westerly. And these children, frankly,
are not heard. And the costs to them are not heard.

The polluting industries are always heard loud and clear in this
town. There has already been a lot of talk about compliance costs
here in this hearing. But there are real health savings that come
from these compliance costs, and they usually outweigh the compli-
ance costs by huge factors. And asthma does mean costs. It means
costs in human terms, as anybody who has seen a child struggling
for breath knows. But it also has real economic costs.

The recent report in Rhode Island showed that in 2006 and 2007,
the total hospital charges attributable just to asthma were $35 mil-
lion. That is just the hard hospital charges, not the kids out of
school, not the parents who had to stay home who couldn’t work
that day because they had to take care of it. There are costs on the
health savings side if we don’t take these appropriate steps.

Two doctors on Brown University’s faculty have found a signifi-
cant association between pediatric emergency department visits for
respiratory related conditions on the one hand and exposure to fine
particulate matter on the other. We in Rhode Island are downwind
of an array of power plants, many of which have no pollution con-
trols whatsoever, many of which have resorted to high smokestacks
to pump their pollution up into the sky, protecting their own com-
munities, but leaving Rhode Island vulnerable to being basically
bombarded.

It is not unusual to drive to work and have the drive time radio
in Rhode Island, Mr. Chairman, say that today is a bad air day.
And infants should be kept indoors, elderly should be kept indoors,
people with respiratory conditions should be kept indoors. And you
look around, it looks like a beautiful day. But it is ozone that has
precipitated down as a result of power plants, primarily in the Mid-
west, without pollution controls, that have elected to dump it on
our State rather than clean it up in their State.

A pediatric pulmonologist at Hasbro Children’s Hospital in Provi-
dence, Rhode Island, recently told my office that kids’ health issues
are too often overlooked because, he said, “Kids have no money,
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and they don’t vote.” Well, the big polluters have plenty of money
and plenty of lobbyists, and they get their voices heard. We hear
a ton, as I said, about compliance costs on the polluting industry.
But we need to also hear about the health savings, both in lives
and in quality of life and in hard economic dollars as well, which
lift our economy by multiple times the compliance cost when we
take care of ourselves, of our children, of our lungs.

So thank you very much for holding this hearing.

Senator CARPER. Senator Whitehouse, we are delighted to be
here with you, very much.

I am going to introduce four of the five panelists, and I am going
to call on Senator Whitehouse to introduce our witness from Rhode
Island.

Today, joining us on the panel is Dr. Dona Upson. My grand-
mother’s name is Doma, D-O-M-A, so when I saw your name, I
said, oh, must be Dona. Fortunately, Senator Udall reined me in.
So Dr. Dona Upson, we are happy you are here. A board member,
I am told, at the American Lung Association of New Mexico.
Thanks for your good work.

Next, Senator Whitehouse, your turn.

Senator WHITEHOUSE. Do I get to do my introduction right now?

Senator CARPER. You are on.

Senator WHITEHOUSE. Very good. Well, we want to welcome Jim
Ginda here. He is a registered respiratory therapist, a certified
asthma educator, a certified health education specialist with over
33 years in health care. He is the respiratory care supervisor at
Kent Hospital in Warwick, Rhode Island, and a clinical instructor
for the Community College of Rhode Island. He received his asso-
ciate and applied science degree from the Community College of
Rhode Island, bachelor of science degree from Western Michigan
University and his MA from the University of Alabama, with Na-
tional Honor Society induction as a graduate student.

In Rhode Island, he is past president of the Rhode Island Society
for Respiratory Care, a past member and chair of the State Board
of Respiratory Care, and he was a member of the Health Care Ad-
visory Board for TMP Worldwide. He has participated in the Med-
ical Aerosol Focus Group in Canada, he lectured in 11 different
States. He has written for national publications, provided expert
opinion in nine medical legal cases in four other States. He is a
member of the Rhode Island Public Policy Committee for the Amer-
ican Lung Association and the Rhode Island Asthma Control Coali-
tion.

He has provided testimony on these issues for committees of the
Rhode Island General Assembly and the Providence City Council.
He is a recipient of the Hospital Association of Rhode Island Award
for Excellence in Hospital Care, and the Rhode Island Society for
Respiratory Care Lifetime Achievement Award. We are very proud
to have him here in Washington sharing his perspective.

Senator CARPER. Thanks for that introduction.

Next we have Dr. Julie Goodman. I understand Dr. Goodman is
a Principal at Gradient Environmental Consulting. Good morning
and welcome.
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Next, Dr. Margo Thorning, no stranger here. It is nice to see you.
She serves as a Senior Vice President at the American Council for
Capital Formation.

And finally, we have a familiar face, at least to those of us in
Delaware, Patty Resnik, from my home State, the Corporate Direc-
tor for Performance Improvement in Utilization Management at
the Christiana Care Health System, a place we are very proud of.

Again, we would ask each of you to try to limit your comments
to about 5 minutes. If you go much over that, I will have to rein
you in. But your entire statement will be made part of the record,
so please proceed. Again, thank you all for coming.

Dr. Upson.

STATEMENT OF DONA J. UPSON, M.D., M.A,,
PULMONARY/CRITICAL CARE PHYSICIAN

Dr. UpsSON. Good morning. Thank you, Chairman Carper, Chair-
man Udall and Senators, for this opportunity to speak with you
today. My name, as you mentioned, is Dr. Dona Upson. I am a pul-
monary and critical care physician form Albuquerque, New Mexico.

I am speaking today on behalf of the American Lung Association
and the American Thoracic Society. I would like to speak to you as
a doctor and a mother about children and their lungs.

I am here to tell you that children my look like miniature adults,
but they are not. For many reasons, they deserve special attention
and protection, including the clean-up of major pollution sources in
the Nation.

Air pollution is especially dangerous to children, because their
lungs are growing and because they are so active. Just like their
arms and legs, the largest portion of children’s lungs grow long
after they are born. As Senator Carper mentioned, children are
outside for longer periods and are more active, especially in the
summer when ozone levels are highest. They inhale more polluted
outdoor air than do adults.

The American Academy of Pediatrics has issued a special state-
ment on the dangers of outdoor air pollution on children’s health.
The conclude that there is a compelling need to move forward on
efforts to ensure clean air for all. I absolutely agree. I am attaching
a copy of their statement.

Children’s lungs are vulnerable to air pollution, especially from
ozone and particulate matter. Multiple studies, both in the United
States and around the world, have provided strong, consistent evi-
dence that air pollution impairs children’s ability to breathe.
Chamber studies have convincingly shown that exposure to air pol-
lution reduces pulmonary function and promotes airway inflamma-
tion. Epidemiologic studies have linked air pollution to a host of ad-
verse health consequences, including cardiac deaths, respiratory
deaths, heart attacks, asthma exacerbations and low birth weight.

There is also real world evidence that reducing air pollution can
help protect children. One of the best known examples is from At-
lanta, during the 1996 Olympics, when a reduction in ozone was
linked to a 42 percent decrease in asthma treatment and hos-
pitalization in the Georgia Medicaid claims files.

In New Mexico alone, where I practice, 47,000 kids have asthma.
Similar to the adults I treat, having asthma puts children at even
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greater risk of harm. One example of this from my own experience
came several years ago when I was the medical director of a 2-
week asthma camp for children in New Mexico. We had to cancel
the camp due to the high level of pollution from wildfires from Ari-
zona, similar to what we are seeing this past week.

What is most impressive about the scientific literature on air pol-
lution is how comprehensive it is, with literally hundreds of studies
documenting that air pollution is bad for human health. To date,
most of these have looked at the health effects of individual compo-
nents of air pollution, such as ozone. However, in real life, we
breath a whole mix of pollutants together. It is quite likely that
when the mix of pollutants is more thoroughly investigated, even
greater impacts on health will be seen.

Some would lead you to believe that cleaning up ozone, mercury,
lead, arsenic, dioxin, acid gases, as well as carbon pollution, is un-
necessary or just too expensive. Yet it is not hard to fathom how
breathing toxins can lead to serious health complications. But we
don’t have to make a choice between protecting our environment
and our communities and our economy. Let me give you a New
Mexico example.

Coal and oil-fired power plants are some of the biggest sources
of air pollution in the United States. The Four Corners power plant
is the Nation’s largest source of nitrogen oxides, a pollutant that
is one of the precursors for both fine particulate matter and ozone.
Pollution from the plant blows directly into the Navajo Nation and
into our national parks.

In February, the EPA and the plant’s owner, Arizona Public
Service, announced an agreement to cut emissions of that harmful
pollutant by 87 percent, all while retaining the jobs of the workers,
most of whom are Native American. When these changes are made,
the cleanup measures will reduce air pollution, protect health, save
lives and improve the view of the spectacular New Mexico land-
scape.

EPA is proposing to take similar steps for power plants across
the Nation, steps that will improve health and save tens of thou-
sands of lives, reducing harm from the air we all breathe. The
Clean Air Transport Rule will protect downwind States in the east-
ern United States from nitrogen oxides that blow across State
lines.

This fall, 21 years after this United States required the cleanup
of toxic mercury, arsenic, formaldehyde, dioxins and 80 other pol-
lutants, the EPA will be issuing final rules to set limits on the
amount of these pollutants that coal and oil-fired power plants can
emit. The Clean Air Act has a proven track record of keeping peo-
ple healthy. In 2010, the law prevented 160,000 premature deaths
and 1.7 million asthma attacks.

In conclusion, the danger from exposure to air pollution is real.
The science documenting the adverse health effects of air pollution
is conclusive. There is an urgent need to clean up the air we
breathe. For all these reasons, the American Lung Association and
the American Thoracic Society strongly support the Clean Air Act
as one of the Nation’s best tools to protect our children.

Thank you.

[The prepared statement of Dr. Upson follows:]
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Before the
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"Air Quality and Children’s Health" Hearing
Washington, D.C.

June 8, 2011

Good moming. Thank you, Chairman Carper, Chairman Udall and Senators, for this opportunity
to speak with you today. My name is Dr. Dona Upson. I am a pulmonary/critical care physician
from Albuquerque, New Mexico.

I am speaking today on behalf of the American Lung Association and the American Thoracic
Society. The American Lung Association is the nation’s oldest voluntary health organization,
whose mission is to save lives by improving lung health and preventing lung disease. The
American Thoracic Society is a medical professional organization of over 15,000 physicians,
researchers and allied health professionals dedicated to the prevention, detection, treatment and
cure of respiratory, sleep and critical care illnesses through research, education and advocacy. 1
serve on the Nationwide Assembly of the American Lung Association and the National Board of
Directors of the American Thoracic Society.

TI"d like to speak to you today about children and their lungs. I'm a pulmonologist and critical
care physician, and I’'m a mother. I’'m here to tell you that children may look like miniature
adults, but they’re not. For many reasons, they deserve special protection, including the cleanup
of major pollution sources in the nation—most particularly, power plants. Power plants add
hundreds of thousands of tons of dangerous air pollution to the air, threatening the most
vulnerable among us, our children.

Air pollution is especially dangerous to children because their lungs are growing and because
they are so active. Just like the arms and legs, the largest portion of a child’s lungs will grow
long after he or she is born. Eighty percent of their tiny air sacs develop after birth, Those sacs,
called alveoli, are where the life-sustaining transfer of oxygen to the blood takes place. The lungs
and their alveoli aren’t fully grown until children become adults. In addition, the body’s
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defenses that help adults fight off infections are still developing in young bodies.” Children have
more respiratory infections than adults, which also seems to increase their susceptibility to air
pollution.*

Furthermore, children don’t behave like adults, and their behavior also affects their vulnerability.
They are outside for longer periods and are usually more active when outdoors, especially in the
summer when ozone levels are higher. Consequently, they inbale more polluted outdoor air than
adults typically do.*

In 2004, the American Academy of Pediatrics issued a special statement on the dangers of
outdoor air pollution on children’s health, pointing out the special differences for children.” In
their analysis, they conclude that “There is a compelling need to move forward on efforts to
ensure clean air for all.”® [ absolutely agree. I'm attaching a copy of their statement, which they
reaffirmed in April 2009, to my comments.

Children’s lungs are vulnerable to air pollution, especially from ozone and particulate matter.
Multiple studies, both in the United States and around the world, have provided strong,
consistent evidence that air pollution impairs children’s ability to breathe. For example, repeated
testing of school children in three California communities showed that even breathing at ozone
levels during the school year, which are lower than during the summer, reduced their measured
lung function (FEV)) as pollution increased during the day. ?

Community health studies point to less obvious, but serious effects from year-round exposure to
ozone, especially for children. Scientists followed 500 Yale University students and determined
that living just four years in a region with high levels of ozone and related co-pollutants was
associated with diminished lung function and frequent reports of respiratory symptoms.®

Abundant and clear peer-reviewed research demonstrates that air pollution harms health.
Chamber studics have convincingly shown that exposure to air pollution reduces pulmonary
function and promotes airway inflammation. Epidemiological studies have linked air pollution to
a host of adverse health consequences, including cardiac deaths, respiratory deaths, heart attacks,
vascular remodeling, COPD cxacerbations, asthma exacerbations and low birth weights.

There is also real-world evidence that reducing air pollution can help protect children.

One of the best known examples is from Atlanta during the 1996 Olympics, when a reduction in
ozone was linked to a 42-percent decrease in asthma treatment and hospitalization in the Georgia
Medicaid claims files. Pediatric Emergency Departments also saw significant reductions, as did
the Georgia Hospital Discharge Database and a health maintenance organization database.”
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Other real-world studies have shown similar findings. Changes in air pollution from the
reunification of Germany proved to be a real-life laboratory. Both East and West Germany had
different levels and sources of particulate matter. Outdoor particle levels were much higher in
East Germany, where they came from factories and homes. West Germany had higher
concentrations of traffic-generated particles. After reunification, emissions from the factories and
homes dropped, but traffic increased. A German study explored the impact on the lungs of six-
year-olds from both East and West Germany. Total lung capacity improved with the lower
particle levels. However, for children living near busy roads, the increased pollution from the
increased traffic kept them from benefiting from the overall cleaner air.’

In Switzerland, particle pollution dropped during a period in the 1990s. Researchers there
tracked 9,000 children over a nine-year period, following their respiratory symptoms. After
taking factors such as family characteristics and indoor air pollution into account, the researchers
found that during the years with less pollution, the children had fewer episodes of chronic cough,
bronchitis, common cold, and conjunctivitis symptoms.”

The evidence is even more compelling when you focus on children who have lung disease, such
as asthma. In New Mexico alone, 47,000 kids have asthma. Similar to the adults I treat, having
asthma puts children at even greater risk of harm. One example of this from my own experience
came several years ago, when I was the Medical Director of a two-week asthma camp for
children in New Mexico. We had to cancel the camp due to high levels of pollution from
wildfires in Arizona. Many epidemiological studies have shown that particulate matter—Ilike the
soot from those wildfires—as well as ozone, and other pollutants increase “a wide variety of
respiratory symptoms . . . in children” as concluded by the U.S. EPA in a 2006 review of all
pertinent research on ozone.'?

Many studies have found that higher levels of ozone and other pollutants increase the number of
pediatric hospital admissions. A 2008 New York City study of hospital admissions for
respiratory disease among children under age 18 found an association with higher outdoor ozone
levels in five of the 11 regions included in the study.” A similar, but much larger study of 11
cities in Canada—not widely known for its ozone problems-—found a increase in neonatal
respiratory admissions with increases in ozone.™

What is most impressive about the scientific literature on air pollution is how comprehensive it
is, with literally hundreds of studies documenting that air pollution, in its various forms, is bad
for human health. The research has proven to be consistent over decades. Scientists have been
able to apply improved research technologies to document the health effects of air pollution at
consistently smaller doses. Furthermore, to-date, most studies have looked at the health effects of
individual components of air pollution, such as ozone. The National Ambient Air Quality
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Standard defines what constitutes air that is healthy to breathe and safe for the environment for
the most common and widespread air pollutants in terms of single pollutant criteria. However, as
happens in real life, we breathe a whole mix of pollutants together. It is quite likely that, when
the mix of pollutants is more thoroughly investigated, even greater impacts on health will be
seen.

Some would lead you to believe that cleaning up ozone, mercury, lead, arsenic, dioxin and acid
gases, as well as carbon pollution, in our air, is unnccessary, or just too expensive. Yet it’s not
hard to fathom how breathing toxins can lead to serious health complications, and are in fact
directly linked to cancer, heart disease, neurological damage, birth defects, asthma attacks and
even premature death.

But we don’t have to make a choice between protecting our communities and our economy. Let
me give you a New Mexico example.

Coal- and oil-fired power plants are some of the biggest sources of air pollution in the United
States, especially in the Midwest, Southeast and Northeast, but also in places like the Four
Corners of the Southwest. According to the EPA, the Four Corners Power Plant is the nation’s
largest source of nitrogen oxides, a pollutant that is one of the precursors for both fine particulate
matter and ozone, and harmful on its own. Pollution from the plant blows directly into the
Navajo Nation and into our national parks. Fortunately, in February the EPA and the plant’s
owner, Arizona Public Service, announced an agreement to cut emissions of that harmful
pollutant by 87 percent, all while retaining the jobs of the workers who keep the plant fueled and
operating, most of whom are Native American,'> When these changes are made, the cleanup
measures will reduce air pollution, protect health, save lives and improve the view of the
spectacular New Mexico landscape.

EPA is proposing to take similar steps for power plants across the nation, steps that will improve
health and save tens of thousands of lives, reducing harm from the air we all breathe. The Clean
Air Transport Rule, promised this summer, will protect downwind states in the eastern U.S. from
nitrogen oxides that blow across state lines with similar relief to the plan for the Four Comers
Plant. And at long last, 21 years after this United States Congress required the cleanup of toxic
mercury, arsenic, formaldehyde, dioxins and 80 other pollutants, the EPA will be issuing final
rules this fall to set limits on the amount of these pollutants that coal- and oil-fired power plants

can emit.

When it comes to carbon pollution, the threat to our health is growing at an alarming pace.
Carbon pollution is linked to warmer temperatures, which studies have shown, will increase the
risk of unhealthful ozone levels. Even with the steps that are in place to reduce ozone, scientific
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evidence warns that changes in climate are likely to increase ozone levels in the future in nearly
every region of the United States. This is why the EPA is updating air pollution standards to
address the dangers of too much carbon pollution, as required by a 2009 U.S. Supreme Court
decision. To protect human health, the nation needs the Clean Air Act to stem the danger of
climate change and increased ozone levels. Steps to reduce carbon pollution can be cost-saving
over time. The solar panels I put on my house, and that we put on the roof of the building of the
American Lung Association in New Mexico, will pay for themselves after 11 years; the new
insulation after seven. New Mexico’s new governor is trying to roll-back energy standards for
new buildings, and is meeting opposition from many builders, who state that lower standards will
increase costs in the long run.

The Clean Air Act, which has received bi-partisan support since it was established in 1970, has a
proven track record of keeping people healthy; in 2010, the law prevented 160,000 premature
deaths and 1.7 million asthma attacks. Medical studies have shown that toxins emitted by the
burning of coal, oil and other sources result in premature death, pulmonary and cardiovascular
inflammation, asthma attacks, heart attacks and strokes, especially among our most vulnerable
— children, elderly, the impoverished and those already living with lung disease.

Moreover, clean air standards not only save Americans’ lives, they save Americans’ money. In
2010, it is estimated that due to averted medical bills and sick days, the EPA standards amounted
to $1.3 trillion in costs savings. While some assert that clean air regulations unnecessarily burden
businesses and industry, pumping toxic, harmful and life-threatening pollution into the air is not
the only way to do business. Updating and strengthening air pollution standards not only reduces
health care costs through improved public health, it also spurs innovation, opens opportunities
for small businesses, and creates jobs across a range of skill levels.

In conclusion, the danger from exposure to air pollution is real, the science documenting the
adverse health effects of air pollution is conclusive, the technology required to reduce air
pollution is readily available and in use today. Congress’s clear intent to protect public health
with the Clean Air Act has proven successful through over 40 years of meaningful
implementation. For all these reasons, the American Lung Association and the American
Thoracic Society strongly support the Clean Air Act as one of the nation’s best tools to protect
our families and our children.

Thank you for your time and I would be happy to answer any questions.



18

Statement of Dona J. Upson, MD, MA
June 8, 2011
Page 6 of 6

! Dietert RR, Etzel RA, Chen D, et al, Workshop to Identify Critical Windows of Exposure for Children’s Health: immune and
respiratory systems workgroup summary. Environ Health Perspect 2000; 108 {supp 3); 483-490.
2 World Health Organization: The Effects of Air Pollution on Children’s Health and Development: a review of the evidence
E86575. 2005. Available at http://www.curo.who.int/document/E865735 pdf .
¥ WHO, 2005.
4 American Academy of Pediatrics Committee on Environmental Health, Ambient Air Pollution: health hazards to children.
Pediatrics 2004; 114; 1699-1707. The Academy reaffirmed this statement in April 2009,
> American Academy of Pediatrics, 2004,
© American Academy of Pediatrics, 2004.
7 Linn WS, Shamoo DA, Anderson KR, Peng R-C, Avol EL, Hackney JD, Gong H, Jr. Short-term air pollution exposures and
responses in Los Angeles area schoolchildren. J Exposure Anal Environ Epidemiol 1996; 6: 449-472.
® Galizia A, Kinney PL. Year-round Residence in Areas of High Ozone: association with respiratory health in a nationwide
sample of nonsmoking young adults. Environ Health Perspect 1999; 107:675-679.
® Friedman MS, Powell KE, Hutwagner L, Graham LM, Teague WG. Impact of Changes in Transportation and Commuting
Behaviors During the 1996 Summer Olympic Games in Atlanta on Air Quality and Childhood Asthma. J4M4 2001; 285:897-
905.
1o Sugiri D, Ranft U, Schikowski T, Krdmer U. The Influence of Large Scale Airborne Particle Decline and Traffic Related
Exposure on Children’s Lung Function. Environ Health Perspect 2006; 114: 282-288.
" Bayer-Oglesby L, Grize L, Gassner M, Takken-Sahli K, Seant FH, Neu U, Schindler C, Braun-Fahrlinder C. Decline of
Ambient Air Pollution Levels and Improved Respiratory Health in Swiss Children. Environ Health Perspect 2005; 113:1632-
1637.
'2U.S. Environmental Protection Agency. Provisional Assessment of Recent Studies on Health and Ecological Effects of Ozone
Exposure. September 2009. EPA/600/R-09/101. This cited the previous Air Quality Criteria for Ozone and Related
Photochemical Oxidants completed in 2006,
3 Lin S, Bell EM, Liu W, Walker RJ, Kim NK, Hwang SA. Ambient ozone concentration and hospital admissions due to
childhood respiratory diseases in New York State, 1991-2001. Environ Res 2008; 108: 42-47.
hitp://dx.dot.org/10.1016/).envres.2008.06.007

Dales RE, Cakmak S, Doiron MS. Gaseous air pollutants and hospitalization for respiratory disease in the neonatal period.
Environ Health Perspect, 2006; 114: 1751-1754. http://dx.doi.org/10.1289/¢hp.9044
¥ 17.8. Environmental Protection Agency. EPA’s New Proposal for Four Corners Power Plant Cuts More NOx Emissions,
Protects Health, Saves Jobs. February 11, 2011 Accessed on June 2, 2011 from
hitp//yosemite.cpa.gov/opa/admpress nsf/0/B9601 RE71B328FADSS257834005CCORE .




19

AMERICAN ACADEMY OF PEDIATRICS

PoLICcY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Committee on Environmental Health

Ambient Air Pollution: Health Hazards to Children

19

ABSTRACT. Ambient door} air p is now
recognized as an important problem, both nationally and
worldwide. Our scientific understanding of the spectrum
of health effects of air pollution has increased, and nu-
merous studies are finding important health effects from
air pollution at levels once considered safe. Children and
infants are among the most susceptible to many of the air
pollutants. In addition to asseciations between air pollu-
tion and y symptoms, asthma exacerbations,
and asth pitalizati recent studies have found
links between air pollution and preterm birth, infant
mortality, deficits in lung growth, and possibly, devel-
opment of asthma, This policy statement summarizes the

recent lit: linking ambient air poll to adverse
health outcomes in children and includes a perspective
on the current regulatory p The stat t provides

advice to pediatricians on how to integrate issues regard-
ing air quality and health into patient education and
children’s environmental health advocacy and concludes
with recommendations to the government on promotion
of effective air-pollution policies to ensure protection of
children’s health. Pediatrics 2004;114:1699-1707; air pol-
lution, adverse effects, children, asthma, environmental
health.

ABBREVIATIONS, PM, 5, particulate matter with a median aero-
dynamic diameter less than 2.5 um; PM;,, particulate matter with
a median aerodynamic diameter less than 10 um; EPA, Environ-
mental Protection Agency; HAP, hazardous air poliutant; AQI, air
quality index.

INTRODUCTION

Ithough it has been 3 decades since passage

of the Clean Air Act in 1970 (Pub L No.

91-604), the air in many parts of the United
States is far from clean. Air quality has improved in
some areas but decreased in others.! In addition,
there are important health effects from air pollutants
at levels once considered safe. Children and infants
are among the most susceptible to many of the air
pollutants.

In 2002, approximately 146 million Americans
were living in areas where monitored air failed to
meet the 1997 National Ambient Air Quality Stan-
dards for at least 1 of the 6 “criteria air pollutants™:
ozone, particulate matter, sulfur dioxide, nitrogen
dioxide, carbon monoxide, and lead (Table 1).! Al-
though the standards for ozone and particulate mat-
ter were revised in 1997, legal barriers have delayed

doi:10.1542/peds.2004-2166
PEDIATRICS (ISSN 0031 4005). Copyright © 2004 by the American Acad-
emy of Pediatrics.

timely implementation.? Recent reports have identi-
fied adverse health effects at levels near or below the
current standards for ozone, particulate matter, and
nitrogen dioxide. Thus, the 1997 federal standards
may not adequately protect children. Additionally,
numerous other toxic air pollutants are of public
health concern.®

Outdoor air pollution is also a major problem in
developing countries. The World Health Organiza-
tion found that the air quality in large cities in many
developing countries is remarkably poor and that
very large numbers of people in those countries are
exposed to ambient concentrations of air pollutants
well above the World Health Organization guide-
lines for air quality (www.who.int/ceh/publications/
en/1lairpoltution.pdf).

Scientific understanding of the health effects of
air pollution, including effects on children, has in-
creased in the last decade. This statement updates a
1993 American Academy of Pediatrics (AAP) state-
ment titled “Ambient Air Pollution: Respiratory
Hazards to Children.”*

EFFECTS OF AIR POLLUTION ON CHILDREN

Children are more vulnerable to the adverse ef-
fects of air pollution than are adults. Eighty percent
of alveoli are formed postnatally, and changes in the
lung continue through adolescence. During the
early postneonatal period, the developing lung is
highly susceptible to damage after exposure to envi-
ronmental toxicants.>7

Children have increased exposure 0 many air pol-
lutants compared with adults because of higher
minute ventilation and higher levels of physical ac-
tivity.® Because children spend more time outdoors
than do adults, they have increased exposure to out-
door air pollution.>10

Infants, children, the elderly, and those with car-
diopulmonary disease are among the most suscepti-
ble to adverse health effects from criteria pollut-
ants.}-1% Lead is neurotoxic, especially during early
childhood. Carbon monoxide interferes with oxygen
transport through the formation of carboxyhemoglo-
bin. Other criteria pollutants (ozone, sulfur dioxide,
particulate matter, nitrogen dioxide) have respira-
tory effects in children and adults, including in-
creased respiratory tract illness, asthma exacerba-
tions, and decreased lung function (eg, changes in
peak flow).!*12 In adults, particulate air pollution is
associated with respiratory and cardiovascular hos-
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TABLE 1. National Ambient Air Quality Standards for Crite-
ria Air Pollutants, 1997

Pollutant Primary Standards*

Ozone

1-h average 0.12 ppm (235 pg /m3)

8-h average 0.08 ppm (157 ug/m?)
PMyg

Annual arithmetic mean 50 pg/m*

24-h average 150 pg/m3
PM,

Annual arithmetic mean 15 pg/m?

24-h average 65 ug/m?
Sulfur dioxide

Annual arithmetic mean 0.03 ppm (80 pg/m)

24-h average 0.14 ppm (365 pg/m?)
Nitrogen dioxide

Annual arithmetic mean 0.053 ppm (100 ug/m?)
Carbon monoxide

8-h average 9 ppm (10 mg/m%)

1-h average 35 ppm (40 mg/m?)
Lead

Quarterly average 1.5 pg/m?

Additional information on air quality standards are available at
www.epa.gov /air/criteria. html.

* People residing in regions with pollutant concentrations above
the primary standard may experience adverse health effects from
poor air quality.

pitalizations, cardiovascular mortality,’® and lung
cancer.’” Air pollution also has effects on indirect
health indicators such as health care utilization and
school absences.}1-13

Although numerous studies have shown that out-
door air pollution exacerbates asthma, the effect of
outdoor air pollution on the development of asthma
has been less clear. Recently, a prospective study
found that the risk of developing asthma was not
greater, overall, in children living in communities
with high levels of ozone or particulate air pollution.
However, in communities with high levels of ozone,
there was an increased risk of developing asthma in
a small subset of children involved in heavy exercise
(participation in 3 or more team sports per year
[relative risk: 3.3; 95% confidence interval: 1.9-5.8]).
This increased risk with heavy exercise was not seen
in low-ozone communities. Time spent outside was
also associated with new cases of asthma in high-
ozone communities (relative risk: 14; 95% confi-
dence interval: 1.0-2.1) but not in low-ozone com-
munities.'® Additional studies are needed to define
the role of outdoor air pollution in the development
of asthma.

Children in communities with higher levels of ur-
ban air poltution (acid vapor, nitrogen dioxide, par-
ticulate matter with a median aerodynamic diameter
less than 25 um [PM,;], and elemental carbon [a
component of diesel exhaust]) had decreased lung
function growth, and children who spent more time
outdoors had larger deficits in the growth rate of
lung function.’*?¢ Ambient air pollution (especially
particulate matter with a median aerodynamic diam-
eter less than 10 wm [PM,]) has also been associated
with several adverse birth outcomes, as discussed in
the next section.

Levels of ozone and particulate matter are high
enough in many parts of the United States to present
health hazards to children.! Additionally, National
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Ambient Air Quality Standards for nitrogen dioxide
may not be protective. Findings on these pollutants
are summarized here.

Ozone

Ambient ozone is formed by the action of sunlight
on nitrogen oxides and reactive hydrocarbons, both
of which are emitted by motor vehicles and indus-
trial sources. The levels tend to be highest on warm,
sunny, windless days and often peak in midafter-
noon, when children are most likely to be playing
outside.

Ozone is a powerful oxidant and respiratory tract
irritant in adults and children, causing shortness of
breath, chest pain when inhaling deeply, wheezing,
and cough.!! Children have decreases in lung func-
tion, increased respiratory tract symptoms, and
asthma exacerbations on days with higher levels of
ambient ozone.''21-23 Increases in ambient ozone
have been associated with respiratory or asthma hos-
pitalizations, 25 emergency department visits for
asthma,?® and school absences for respiratory tract
illness.?” In Atlanta, Georgia, summertime children’s
emergency department visits for asthma increased
37% after 6 days when ozone levels exceeded 0.11
ppm.? In southern California, school absences for
respiratory tract illness increased 63% in association
with a 0.02-ppm increase in ozone.?”

In healthy adults, ozone causes airway inflamma-
tion and hyperreactivity, decrements in pulmonary
function, and increased respiratory tract symp-
toms.!! Ozone exposures at concentrations of 0.12
ppm or higher can result in decrements in Jung func-
tion after subsequent challenge with aeroallergen.?
Although most of the controlled studies of ozone
exposure have been performed with adults, it is rea-
sonable to believe that the results of these findings
could be extended to children.

Ozone may be toxic at concentrations lower than
0.08 ppm, the current federal regulatory standard.
Field studies suggest potential thresholds of between
0.04 and 0.08 ppm (1-hour average) for effects on
lung function.?3! Recent studies of hospitalizations
for respiratory tract illness in young children and
emergency department visits for asthma suggest that
the effects of ozone may occur at ambient concentra-
tions below 0.09 ppm.>23> Another study found as-
sociations of ozone and respiratory symptoms in
children with asthma at levels below the current US
Environmental Protection Agency (EPA) stan-
dards.3¢ If these findings are confirmed, the ozone
standards may need additional revision.

In addition to studies on shori-term effects, 2 re-
cent studies of college freshmen suggest that increas-
ing cumulative childhood exposure to ozone may
affect lung function when exposed children reach
young adulthood, particularly in measures of flow in
small airways.?>3¢ Early childhood exposures may,
therefore, be particularly important.3

Particulate Matter

PMy, is small enough to reach the lower respira-
tory tract and has been associated with a wide range
of serious health effects. PM,y, is a heterogeneous
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mixture of small solid or liquid particles of varying
composition found in the atmosphere. Fine particles
(PM, ) are emitted from combustion processes (es-
pecially diesel-powered engines, power generation,
and wood burning) and from some industrial activ-
ities. Coarse particles (diameter between 2.5 and 10
um) include windblown dust from dirt roads or soil
and dust particles created by crushing and grinding
operations. Toxicity of particles may vary with com-
position 37.38

Particle pollution contributes to excess mortality
and hospitalizations for cardiac and respiratory tract
disease.!#3%4! The mechanism for particulate mat-
ter-associated cardiac effects may be related to dis-
turbances in the cardiac autonomic nervous system,
cardiac arrhythmias, or increased blood concentra-
tions of markers of cardiovascular risk (eg, fibrino-
gen) 162

Daily changes in mortality rates and numbers of
people hospitalized are linked to changes in partic-
ulate air pollution.!%?*4! These studies and others
have estimated that for every 10 ug/m? increase in
PM,,, there is an increase in the daily mortality rate
between 0.5% and 1.6%. Effects were seen even in
cities with mean annual PM,;; concentrations be-
tween 25 and 35 pg/m3. These recent studies suggest
that even the current federal standards for PM, ¢
(24-hour standard = 65 pg/m? annual standard =
15 pg/m) and PM,, (24-hour standard = 150 ug/
m?; annual standard = 50 ug/m?) should be lowered
to protect public health. In 2002, California adopted
more stringent standards for particulate matter: the
annual average standard for PM, 5 is 12 ug/m? and
for PMy, is 20 pg/m3%

In children, particulate pollution affects lung func-
tion?+4 and lung growth.!® In a prospective cohort
of children living in southern California, children
with asthma living in communities with increased
levels of air pollution (especially particulates, nitro-
gen dioxide, and acid vapor) were more likely to
have bronchitis symptoms. In this study, bronchitis
symptoms refers to a parental report of “one or more
episodes of ‘bronchitis” in the past 12 months” or
report that, “apart from colds, the child usually
seems to be congested in the chest or able to bring up
phlegm”).¥ The same mix of air pollutants was
also associated with deficits in lung growth (as mea-
sured by lung function tests).!® Recent studies in
different countries have also found associations be-
tween ambient air pollution (especially particulates
and/or carbon monoxide) and postneonatal infant
mortality (attributable to respiratory causes and pos-
sibly sudden infant death syndrome), 349 low birth
weight, -5 and preterm birth 51.54-56

The relative contribution of fine versus coarse par-
ticles to adverse health effects is being investigated.
In studies of cities on the East Coast, fine particles
seem to be important.5” In other areas, coarse parti-
cles have a stronger or similar effect.%® Several stud-
ies have found that fine particles from power plants
and motor vehicles®® or industrial sourcesS® may be
more closely associated with mortality.

Nitrogen Dioxide

Nitrogen dioxide is a gaseous pollutant produced
by high-temperature combustion. The main outdoor
sources of nitrogen dioxide include diesel and gaso-
line-powered engines and power plants. Levels of
nitrogen dioxide around urban monitors have de-
creased over the past 20 years. Currently, all areas of
the country meet the national air quality standard for
nitrogen dioxide of 0.053 ppm (100 pg/m?), mea-
sured as an annual arithmetic mean. However, na-
tional emissions (overail production) of nitrogen ox-
ides have actually increased in the past 20 years
because of an increase in nitrogen oxide emissions
from diesel vehicles.! This increase is of concern,
because nitrogen oxide emissions contribute to
ground-level ozone (smog) and other environmental
problems such as acid rain.!

Controlled-exposure studies of people with
asthma have found that short-term exposures (30
minutes) to nitrogen dioxide at concentrations as low
as 0.26 ppm can enhance the allergic response after
subsequent challenge with allergens.®*62 These find-
ings are of concern, because some urban communi-
ties that are in compliance with the federal standards
for nitrogen dioxide (annual average) may experi-
ence substantial short-term peak concentrations (1-
hour average) that exceed 0.25 ppm. Confirmation of
these studies is needed.

Epidemiologic studies have reported relationships
between increased ambient nitrogen dioxide and
risks of respiratory tract symptoms®>%* and asthma
exacerbations.®® As noted previously, children with
asthma living in communities with increased levels
of air pollution (especially nitrogen dioxide, acid
vapor, and particulates) were more likely to have
bronchitis symptoms.?” The same mix of air pollut-
ants was also associated with deficits in lung growth
(as measured by fung function tests).!® These effects
were increased in children who spent more time
outdoors.

The epidemiologic studies of health effects associ-
ated with nitrogen dioxide should be interpreted
with caution. Increased levels of ambient nitrogen
dioxide may be a marker for exposure to traffic emis-
sions or other combustion-related pollution. An in-
dependent role of nitrogen dioxide cannot be clearly
established because of the high covariation between
ambient nitrogen dioxide and other pollutants.
Nonetheless, these studies illustrate that adverse re-
spiratory tract effects are seen in urban areas where
traffic is a dominant source of air pollution.

Traffic-Related Pollution

Motor vehicles pollute the air through tailpipe ex-
haust emissions and fuel evaporation, contributing
to carbon monoxide, PM, 5, nitrogen oxides, hydro-
carbons, other hazardous air pollutants (HAPs), and
ozone formation. Motor vehicles represent the prin-
cipal source of air pollution in many communities,
and concentrations of traffic pollutants are greater
near major roads.% Recently, investigators (primarily
in Europe and Japan) have found increased adverse
health effects among those living near busy roads.
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Studies examining associations between adverse re-
spiratory tract health and traffic have been re-
viewed.®” Increased respiratory tract complications
in children (eg, wheezing, chronic productive cough,
and asthma hospitalizations) have been associated
with residence near areas of high traffic density (par-
ticularly truck traific).%-7! Other investigators have
linked various childhood cancers to proximity to
traffic.7>-74

Diesel exhaust, a major source of fine particulates
in urban areas, is carcinogenic. Numerous studies
have found an association between occupational ex-
posure to diesel exhaust and lung cancer.”> On the
basis of extensive toxicologic and epidemiologic ev-
idence, national and international health authorities,
including the EPA and the International Agency for
Research on Cancer, have concluded that there is
considerable evidence of an association between ex-
posure to diesel exhaust and an increased risk of
lung cancer.”677 Additionally, fine particles in diesel
exhaust may enhance allergic and inflammatory re-
sponses to antigen challenge and may facilitate de-
velopment of new allergies.”®”® Thus, diesel exhaust
expostire may worsen symptoms in those with aller-
gic rhinitis or asthma.

School buses operate in proximity to children, and
most of the nation’s school bus fleets run on diesel
fuel. The EPA and some state agencies are establish-
ing programs to eliminate unnecessary school bus
idling and to promote use of cleaner buses to de-
crease children’s exposures to diesel exhaust and the
amount of air pollution created by diesel school
buses (www .epa.gov/cleanschoolbus). A recent pilot
study found that a child riding inside a school bus
may be exposed to as much as 4 times the level of
diesel exhaust as someone riding in a car.® These
findings underscore the importance of advocating
for school districts to replace diesel buses or retrofit
them with pollution-reducing devices and limit
school bus idling where children congregate as soon
as possible,

Other Air Pollutants

Airborne levels of lead, sulfur dioxide, and carbon
monoxide have decreased dramatically because of
the implementation of control measures. However,
levels of these pollutants may still be high near major
sources. For example, high lead levels may be found
near metals-processing industries, high sulfur diox-
ide levels may occur near large industrial facilities
(especially coal-fired power plants), and high levels
of carbon monoxide may occur in areas with heavy
traffic congestion.!

In addition to criteria air pollutants, there are nu-
merous other air pollutants produced by motor ve-
hicles, industrial facilities, residential wood combus-
tion, agricultural burning, and other sources that are
hazardous to children. More than 50000 chemicals
are used commercially, and many are released into
the air. For most of these chemicals, data on toxicity
are sparse.’! Some pollutants remain airborne or re-
act in the atmosphere to produce other harmful sub-
stances. Other air pollutants deposit into and con-
taminate land and water. Some toxic air pollutants
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such as lead, mercury, and dioxins degrade slowly or
not at all. These pollutants may bioaccumulate in
animals at the top of the food chain, including hu-
mans. Children can be exposed to toxic air pollutants
through contaminated air, water, soil, and food.3
One example of a persistent pollutant emitted into
ambient air that leads to exposure through another
route is mercury, a developmental neurotoxicant.’2
Industrial emissions, especially from coal-fired
power plants, are the leading source of environmen-
tal mercury. Although the levels of airborne mercury
may not be hazardous, mercury deposits into soil
and surface waters and ultimately accumulates in
fish.82

The HAPs, often referred to as “toxic air contam-
inants” or “air toxics,” refer to 188 pollutants and
chemical groups known or suspected to cause seri-
ous health effects including cancer, birth defects, and
respiratory tract and neurologic illness.>® The Clean
Air Act directs the EPA to regulate HAPs, which
include compounds such as polycyclic aromatic hy-
drocarbons, acrolein, and benzene from fuel or fuel
combustion; solvents such as hexane and toluene;
hexavalent chromium from chrome-plating facilities;
perchloroethylene from dry-cleaning plants; asbes-
tos; metals (eg, mercury and cadmiumy); and persis-
tent organic pollutants such as polychlorinated bi-
phenyls. In 2001, diesel exhaust was listed as a
mobile-source HAP. Many of these compounds are
included in a priority list of 33 HAPs that are of
special concern because of their widespread use and
potential carcinogenicity and teratogenicity.®! The
priority list and general sources of these compounds
are available on the EPA Web site (www.epa.gov/
ttn/atw/nata).

Limited monitoring data suggest that concentra-
tions of some HAPs may exceed the goals of the
Clean Air Act in many cities.* Mobile sources (on-
and off-road vehicles) account for approximately
half of the emissions® but may contribute to 90% of
the cancer risk (www.scorecard.org/env-releases/
hap/us.tcl). A number of studies assessing health
risks have found that estimated levels of some of the
HAPs are a potential public health problem in many
parts of the United States.3#-% For example, esti-
mated concentrations of benzene, formaldehyde, and
1,3-butadiene may contribute to extra cases of cancer
(at least 1 exira case per million population exposed)
in more than 90% of the census tracts in the contig-
uous United States. Additionally, the most recent
national cancer-risk assessment for HAPs (1996 data)
did not include diesel exhaust in the risk estimates.’
The health risks may also be underestimated, be-
cause there is limited information on toxicity values
for many of the HAPs,*” and the risk models did not
consider the potential for increased risk in children.
These findings underscore the need for better ways
to decrease toxic air emissions and assess exposures
and risks.

Air-pollution episodes created by disasters (eg, ac-
cidents, volcanoes, forest fires, and acts of terrorism)
can also create hazards for children. A discussion of
these events and of bioaerosols in ambient air (eg,
fungal spores and pollen) is beyond the scope of this
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policy statement. Additionally, this statement does
not address the hazards of indoor air pollution.

PREVENTION

Public health interventions to improve air quality
can improve health at the population level. A de-
crease in levels of air pollution in former East Ger-
many after reunification was associated with a de-
crease in parent-reported bronchitis®® and improved
lung function.® During the 1996 Summer Olympics
in Atlanta, Georgia, extensive programs were imple-
mented to improve mass transportation and decrease
anticipated downtown traffic congestion. These pro-
grams were successful and were associated with a
prolonged decrease in ozone pollution and signifi-
cantly lower rates of childhood asthma visits during
this period ® Closure of a steel mill in Utah Valley
and resultant reductions in particulate matter were
associated with a twofold decrease in hospitaliza-
tions for asthma in preschool children.®*%? Finally,
lung function improved in children who moved
away from communities with high particulate air
pollution, compared with those who remained or
moved to communities with comparable particulate
air pollution®® These studies provide support for
continued efforts to decrease air pollution and im-
prove health via decreases in motor vehicle traffic
and industrial emissions. Dietary factors may play a
role in modulating the effects of air pollution in
children. A recent study in Mexico City, Mexico,
found that children with asthma given antioxidant
supplements were less affected by ozone compared
with a control group that did not receive supplemen-
tation.?* Additional studies are needed to explore
this issue further.

Air Poll and the Regulatory Process

The Clean Air Act of 1970 mandated the EPA to
establish the National Ambient Air Quality Stan-
dards (Table 1). Standards were set for criteria air
pollutants because they are common, widespread,
and known to be harmful to public health and the
environment.1112835% The standards are reviewed
every 5 years and set to protect public health, includ-
ing the health of “sensitive” populations such as
people with asthma, children, and the elderly. These
standards are set without considering the costs of
attaining these levels.

The standards for ozone and particulate matter
were revised in 1997 on the basis of numerous sci-
entific studies showing that the previous standards
were not adequate to ensure health protection. Legal
challenges were made by the American Trucking
Associations, the US Chamber of Commerce, and
other state and local business groups. However, the
Supreme Court ultimately supported the EPA and
ordered implementation of the standards.? Establish-
ing implementation plans will be a lengthy process
that will require the coordinated efforts of the EPA,
state and local governments, and industry and envi-
ronmental organizations.

Population exposures to toxic air contaminants
may be of substantial public health concern.?% In
contrast to criteria pollutants, monitoring of toxic air

contaminants is more limited. Exposures are esti-
mated on the basis of reported emissions and may
underestimate actual exposures.®” The EPA is man-
dated to develop regulations through a lengthy pro-
cess that first sets standards to control emissions on
the basis of best-available technology. After maxi-
mum available control technology emission stan-
dards are established, the EPA must assess the risk
remaining after emission decreases for the source
take effect (residual risk).

To date, the EPA has focused primarily on estab-
lishing technology-based emission standards,® and
this has been a slow process for some sources (eg,
mobile toxic air contaminants and mercury emis-
sions). Nationwide, emissions of toxic air contami-
nants have dropped approximately 24% from base-
line (1990-1993) because of regulation and voluntary
decreases by industry. With the current plans for
gradual fleet turnover and implementation of con-
trols for motor vehicles and fuels, the EPA projects
that toxic air-contaminant emissions from gasoline-
powered and diesel mobile sources will not be de-
creased to 75% and 90% of baseline (1990-1993) lev-
els, respectively, until the year 20203 However,
major decreases could be more rapidly achieved sim-
ply from a prompt, wider application of existing
technology.

Protecting populations from exposure to the harm-
ful effects of air pollutants will require effective con-
trol measures. Industry {(eg, coal-burning power
plants, refineries, and chemical plants) and motor
vehicles (both gasoline- and diesel-powered) are ma-
jor sources of criteria pollutants and HAPs.'"12 For
example, coal-fired power plants are important
sources of nitrogen oxides (precursors of ozone),
particulates, and sulfur dioxide and are the largest
sources of mercury emission in the United States.
Smaller sources such as dry cleaners, auto body
shops, and wood-burning fireplaces can also affect
air quality locally. Municipal and hospital waste
incinerators release toxic air pollutants including
mercury, lead, cadmium, and dioxin emissions. De-
pending on weather conditions and individual phys-
icochemical properties, some pollutants can be car-
ried by air currents to areas many miles from the
source.

In numerous cities in the United States, the per-
sonal automobile is the single greatest polluter, be-
cause emissions from millions of vehicles on the road
add up. Despite significant technologic advances
that have led to tighter pollution control from vehi-
cles, emissions vary substantially between vehicles,
particularly between classes of vehicles, because of
differences in fuel-economy standards set by regula-
tory agencies. For instance, the corporate average
fuel-economy standards have less stringent fuel-
economy requirements (average: 20.7 miles per gal-
lon) for light-duty trucks, sport utility vehicles, and
minivans, compared with passenger cars (average:
27.5 miles per gallon). The former group of vehicles
tends to have higher emissions of air pollutants,
higher fuel consumption, and higher emissions of
greenhouse gases.”>*” Information on emissions
and fuel-economy ratings for recent models and a
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guide for choosing clean, fuel-efficient vehicles are
available from the EPA Web site (www.epa.gov/
greenvehicles/index.htm). The high levels of par-
ticulate emissions from diesel-powered buses and
trucks must also be addressed. More than 70% of fine
particle emissions from traffic are attributable to die-
sel-powered buses and trucks.

Driving a private car is probably a typical citizen’s
most “polluting” daily activity, yet in many cases,
individuals have few alternative forms of transpor-
tation. Thus, urban planning and smart growth are
imperative. Urban sprawl affects land use, transpor-
tation, and social and economic development and
ultimately has important implications for public
health.*® Ways in which individuals can help to de-
crease air pollution are available at www.epa.gov/
air/actions and www.arb.ca.gov/html/brochure/
50things.htm.

Air Quality Index

The air quality index (AQI) provides local infor-
mation on air quality and potential health concerns
at the observed (or forecasted) levels of air pollution
and can be a useful tool for educating families about
local air quality and health.”® The AQI is reported
daily in metropolitan areas, often as part of local
weather forecasts on television or radio or in news-
papers. The AQI divides air-pollution levels into 6
categories of risk for 5 common pollutants (ozone,
PM,,, nitrogen dioxide, carbon monoxide, and sulfur
dioxide). Each category has a descriptive name re-
flecting levels of health concern (ranging from good
through very hazardous), an associated color, and
an advisory statement. Information about air quality
in a specific area can be obtained from www.epa.
gov/air/urbanair/index html, www.scorecard.org,
or www.weather.com. Although many states and
local air districts actively forecast and disseminate
health warnings, the challenge is to have people take
actions to protect themselves and decrease activities
that cause air pollution.

Pediatric Environmental Health'®® from the AAP
provides additional information about the outdoor
air pollutants and the use of the AQL

CONCLUSIONS

Ambient air pollution has important and diverse
health effects, and infants and children are among
the most susceptible. Currently, levels of ozone and
particulates remain unhealthful in many parts of the
United States, and the current National Ambient Air
Quality Standards may not protect the public ade-
quately. There is a compelling need to move forward
on efforts to ensure clean air for all.

The assurance of healthy air for children to breathe
is beyond the control of an individual pediatrician,
and there are no easy solutions. State chapters of the
AAP, as well as individual members, can play an
important role as advocates for children’s environ-
mental health. Areas of involvement might include
working with community coalitions in support of
strong pollution-control measures and informing lo-
cal and national representatives and policy makers
about the harmful effects of the environment on chil-
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dren’s health. Advocates for children’s health are
needed in discussions about land use and transpor-
tation issues. Pediatricians can also advocate for en-
ergy-saving (and pollution-minimizing) lifestyles to
their patients’ families, especially regarding vehicles
driven.

In communities with poor air quality, pediatri-
cians can play a role in educating children with
asthma or other chronic respiratory tract disease and
their families about the harmful effects of air pollu-
tion. Patients and families can be counseled on fol-
lowing the AQI to determine when local air-pollu-
tion levels pose a health concern. Ozone levels. tend
to be highest in the afternoon, and it may be possible
to decrease children’s exposure by scheduling stren-
uous outdoor activity earlier in the day.

As pediatricians become better informed about lo-
cal air quality issues in their communities {eg, ozone,
nearby industrial facilities, traffic, diesel buses, wood
burning, etc), these local concerns can provide a
starting point for discussion and education.

Pediatricians who serve as physicians for schools
or for team sports should be aware of the health
implications of pollution alerts to provide appropri-
ate guidance to school and sports officials, particu-
larly in communities with high levels of ozone.

RECOMMENDATIONS

1. The National Ambient Air Quality Standards are
designed to protect the public. To achieve this, the
following points should be addressed:

The revised standards for ozone and particulate
matter adopted by the EPA in 1997 should be
promptly implemented.
During implementation, the standards should
not be weakened in any way that decreases the
protection of children’s health.
Because recent studies suggest that current
standards for PM,,, PM, 5, ozone, and nitrogen
dioxide may not be protecting children, the
standards should be promptly reviewed and
revised.
Because the law requires that the most vulner-
able groups be protected when setting or revis-
ing the air quality standards, the potential ef-
fects of air pollution on the fetus, infant, and
child should be evaluated, and all standards
should include a margin of safety for protection
of children.

2. The current measures to protect children from
exposures to HAPs are not effective and should
be critically reevaluated. The EPA should focus
on prompt implementation of the Clean Air Act
Amendments of 1990 (Pub L No. 101-549) to de-
crease HAPs. Additional monitoring for HAPs
should be undertaken to allow more accurate
characterization of children’s exposures to these
compounds. Risk assessments for HAPs should be
reviewed to ensure that goals are protective of
children. Control measures that specifically pro-
tect children’s health should be implemented.

. States and local air districts with air quality con-
cerns should actively implement forecasting and
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dissemination of health warnings in ways that
help people take actions to protect themselves and
decrease activities that cause air pollution.

. Children’s exposure to diesel exhaust particles

should be decreased. Idling of diesel vehicles in
places where children live and congregate should
be minimized. Ongoing programs to fund conver-
sion of diesel school bus fleets to cleaner alterna-
tive fuels and technologies should be pursued.
Industrial emissions of mercury should be de-
creased.

. Federal and state governments’ policies should

encourage reductions in mobile and stationary
sources of air pollution, including increased sup-~
port for mass transit, carpooling, retiring or retro-
fitting old power plants that do not meet current
pollution-control standards, and programs that
support marked improvements in fuel emissions
of gasoline- and diesel-powered vehicles. Addi-
tionally, the development of alternative fuel fleets,
low-sulfur diesel, and other “low-emission” strat-
egies (eg, retrofit of existing diesel engines)
should be promoted. Before promoting new alter-
native fuels, these alternative fuel sources should
be critically evaluated and determined by govern-
mental authorities to have a good safety profile.
The same overall fuel-economy standard should
apply to all passenger vehicles. Programs that
allow certain passenger vehicles to be exempt
from the usual fuel-economy standards should be
abolished.

City and land-use planning should encourage the
design and redevelopment of communities to pro-
mote mass transit, carpooling, pedestrian walk-
ways, and bicycle use.

Siting of school and child care facilities should
include consideration of proximity to roads with
heavy traffic and other sources of air pollution.
New schools should be located to avoid “hot
spots” of localized pollution.
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Environment and Public Works Committee Hearing
June 8, 2011
Follow-up Questions for Written Submission

Questions for Upson

Questions from:

Senator Barbara Boxer:

1.

Dr. Upson, your testimony references studies that examined the impacts of air pollution on
children’s health and found that breathing ozone levels during the school year, which are
lower than during the summer, reduced lung function as poliution levels increased during the
day.

Could you please provide some examples of how reduced lung function impacts children’s
health, and their ability to enjoy the normal types of activities that children do every day?

Reduced fung function means that breathing in and out is harder—affecting both how much air
you can inhale and how quickly you can blow it out. For children, this has important short-term
and, potentially, long-term consequences. Healthy children playing in air poliution outdoors
breathe more rapidly and more shallowly than they would in cleaner air, making it harder for
them to participate in outdoor sports. However, growing evidence warns that breathing air
pollutants in their childhood could have life-long impacts. For example, a 2004 study of children
who lived in southern California found that those children who were exposed to poliution on a
regular basis had their lung function reduced over time—that is, as they grew, their lungs didn't
grow to function as well as the children who didn’t breathe as much pollution. The impact of
that is life long, because adolescents who have poorer lung development become adults who
have lower lung function throughout their lives, putting them at increased risk for lung disease.!

Dr. Upson, the Clean Air Act requires that the National Ambient Air Quality Standards be set
at a level that protects public health, while providing sources of dangerous air pollution with
flexible methods to reduce their emissions. As a critical care physician, how important is it to
have health protective clean air standards based on the best available science to help reduce
emergency room visits by people, including children, who get sick as a resulit of dangerous
levels of air pollution?

As a critical care physician, | know that preventing people from getting sick is the best form of
health care. That's why the Clean Air Act and the National Ambient Air Quality Standards are so
important. By setting a threshold of pollution that has an adequate margin for safety, the
standards prevent harm by reducing pollution. The benefits for cleaning up ozone show exactly
what this means. EPA estimates that if we can reduce ozone to fevels that would meet a 60

! Gauderman W, et al. The Effect of Air Pollution on Lung Development from 10 to 18 Years of Age. New England
Journal of Medicine, 2004; 351: 1057-1067.
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parts per billion 8-hour standard, we could prevent significant harm each year. They calculated
those benefits as these: preventing the premature deaths of as many as 12,000 people;
preventing some 58,000 asthma attacks and 5,300 myocardial infarctions, and reducing the
visits to hospitals and emergency rooms by 21,000 each year.2

But we must have the most updated information to be able to protect the public from air
pollution. A good example is the ozone standard. Beginning in 2005, research showed powerful
new evidence that ozone could shorten life—new information that wasn’t available when the
1997 standards were set. Now research is mounting that will allow EPA to better protect the
public because there is better understanding of how pollution affects the human body. To use
an analogy, if your doctor ignored growing evidence that something was harmful because the
evidence five years ago didn’t show that it was harmful then, you'd be ready to switch doctors.
As a nation, we can’t allow critical protection for public health to fail to keep up with the
science. That’s what the bipartisan Congress knew in 1970 when they set this system in place for
regular rigorous review of the science.

3. Dr. Upson, your testimony discusses a wealth of scientific studies that have found harmful
health impacts directly related to dangerous levels of air poliution. As a doctor, what would
be lost if the federal government failed to use such science to protect public health from such

pollution?

Most importantly, lives would be lost—people would have their lives cut short who would
otherwise have months to years longer to five. Earlier this year, EPA reported to Congress, as
required, on the impact of the Clean Air Act on the nation’s health. Their analysis found
profound benefits through cleanup measures put in place because of this public health law. EPA
estimated in 2010 alone that some 160,000 people did not lose their lives who would have died
prematurely had the pollution not been cleaned up. But that's not the only benefit. EPA
estimates that people in the U.S. did not have to suffer 1.7 million asthma attacks and 130,000
myocardial infarctions thanks to the cleanup of pollutants that trigger those attacks. Finally, the
cleanup prevented some 86,000 admissions to the hospitals and emergency departments in

2010 as well.?

24} 5. Environmental Protection Agency. Summary of the updated Regulatory Impact Analysis {RIA} for the
Reconsideration of the 2008 Ozone National Ambient Air Quality Standard (NAAQS). 2009. Accessed at
http://www.epa.gov/ttn/ecas/regdata/RiAs/s1-supplemental analysis summary11-5-09. df.

3J.5. Environmental Protection Agency. Benefits and Costs of the Clean Air Act, Second Prospective Study: 1990 to

2010. Aprit 2011. Accessed at httg:[(www.ega.gov[air(sect8lzzgrosgectivez.html.
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Senator Thomas R. Carper

1. The American Lung Association has received grants from the U.S. Environmental Protection
Agency. Can you describe these grants?

The American Lung Association has a long history of implementing educational programs along
with other efforts to protect public health. Through the competitive process, the Lung
Association has applied for and received grants from federal agencies, including the EPA, to
enhance delivery of programs that combat lung disease. Funding from federal agencies is
restricted to the purposes spelled out in each grant. Some of our local associations have
received similar program delivery grants, as well as grants to implement diesel cleanup.

The EPA fully discloses funding to all organizations in its grant database.

2. Can you please discuss what the most recent data about asthma prevalence in the United
States shows?
Approximately 24.6 million people in the United States, including 7.0 million children, had

asthma in 2009—a rate of 81.5 per 1,000 people. Children and teens between 5 and 17 years of
age had the highest prevalence rate {109.3 per 1,000 people}. Overatl, all children and teens
under 18 had asthma at a much higher rate (96.1 per 1,000} than those over 18 (76.8 per
1,000).*

The burden of asthma has increased significantly since 2000 when 20.3 million people in the U.S.
had the disease, including 6.3 million children. The prevalence rate in 2000 was much lower, as
well, standing at 73.4 per 1,000 people.”

The burden also falls more heavily on some groups in our society. In 2009, the current asthma
prevalence rate was 43 percent higher in blacks than in whites (111.5 per 1,000 persons versus
78.1 per 1,000 persons, respectively). ® Hispanics of Puerto Rican heritage are hit especially hard
by asthma, being more than twice as likely as non-Hispanic whites to be diagnosed with the
disease {16.6 vs. 8.2 percent).

3. Are respiratory illnesses, like asthma, usually long-term? Wil a child with asthma usually
have asthma for life?

Respiratory ilinesses include a wide array of complex diseases ranging from the acute to chronic.
Because breathing is essential to life, respiratory diseases, both acute and chronic, can place life

* American Lung Association. Trends in Asthma Morbidity and Mortality. July 2011. Available at
Is'\ttp://www.lungusa‘org/finding-cures/our-research trend-reports/asthma-trend-report.pdf,

American Lung Association, 2011.
® American Lung Association, 2011.
7 Akinbami 1, Moorman JE, Liu X. Asthma Prevalence, Health Care Use, and Mortality: United States, 2005-2009.
National Health Statistics Report. 2011; 32:1-32.
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at risk. Acute diseases like influenza can have limited durations. Chronic diseases, such as
asthma, can start at various points in a person’s life and can continue throughout his or her life.
Although medical research continues to seek cures for chronic lung diseases, we have not been
successful to date. Despite improvements in diagnosis and treatment, these diseases often
remain throughout a person’s entire life.

Asthma is one of the most common lung diseases in children. It can begin in infancy but is
difficult to accurately diagnose before the age of six years, when children are able to properly
perform breathing tests {pulmonary function tests), and because there are other conditions,
such as infection with respiratory syncytial virus, that mimic asthma. If a child is correctly
diagnosed with asthma, it is for life. % Some children appear to have a remission of their asthma
symptoms in adolescence. However, children who are diagnosed as having asthma with
persistent wheezing can have their airways altered in ways that cause loss of lung function that
continues throughout their adult lives.*® Some children develop asthma in adolescence. Asthma
is much more prevalent in boys before puberty than among girls, but then becomes more
prevalent in females.*Adults can also develop asthma 2 and those who have asthma at age 30
or 40 likely had reduced lung function at age 10. B

4, Where are the major sources for the air pollution that impacts children’s health today?

Air poliution that impacts children’s health comes many sources, especially from the combustion
of fuels, including coal, gasofine, oil and diesel fuel and the reaction of gases in the atmosphere.
Air poliution also comes from the evaporation of fuels and chemicals, and mechanical processes,
like dust storms, construction and demolition, mining operations and agriculture.

Ozone is formed by chemical reactions in the atmosphere from two categories of gases,
nitrogen oxides {NO,) and volatile organic compounds (VOCs). Those gases are produced
primarily when fossil fuels like gasoline, oit or coal are burned or when some chemicals, like
solvents, evaporate. NO, is emitted from power plants, motor vehicles and other sources of
high-heat combustion. VOCs are emitted from motor vehicles, chemical plants, refineries,
factories, gas stations, paint and other sources. Both NOx and VOCs are harmful by themselves
as well,

Particle pollution is produced through two separate processes—mechanical and chemical.
Mechanical processes break down solid materials with the material remaining essentially the

& reed CE. The Natural History of Asthma. Journal of Allergy and Clinical immunology. 2006. 118; 543-548.

? Gelfand EW. Pediatric Asthma: A Different Disease. Proceeds of the American Thoracic Society, 2009. 6:276-282.
'° Gelfand, 2009.

1 postma DS, Gender Differences in Asthma Development and progression. Gender Medicine. 2007. 4 {Supplement
2): $133-5146.

2 Reed, 2006.

* Glefand, 2009.
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same, only becoming smaller. Mechanical processes primarily create coarse particles.™ Tire,
brake pad and road wear can also create coarse particles. Bacteria, pollen, mold, and plant and
animal debris are also included as coarse particles. **

By contrast, chemical processes in the atmosphere create most of the tiniest fine and ultrafine
particles. Combustion sources burn fuels and emit gases. These gases can vaporize and then
condense to become a particle of the same chemical compound. Or, they can react with other
gases or particles in the atmosphere to form a particle of a different chemical compound.
Particles formed by this latter process come from the reaction of elemental carbon {soot), heavy
metals, sulfur dioxide {SO,), nitrogen oxides (NO,} and volatile organic compounds with water
and other compounds in the atmosphere.“ Burning fossil fuels in factories, power plants, steet
mills, smelters, diesel- and gasoline-powered motor vehicles (cars and trucks) and equipment
generate a large part of the raw materials for fine particles. So does burning wood in residential
fireplaces and wood stoves or burning agricultural fields or forests.

14 .
U.S. EPA. Integrated Science Assessment for Particulate Matter. U.S. Environmental Protection Agency, Washington, DC,

1E51>A/600/R~08/139F, 2009. Available at http://cfpub.epa.gov/neea/cfm/recordisplay.cfm?deid=216546#Download.
I U.S. EPA. Integrated Science Assessment, 2009.
U.S. EPA, Integrated Science Assessment, 2009.
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Senator David Vitter

1. Dr. Upson, congratulations. Albuquerque enjoys some of the best air in the country and is in
compliance with all National Ambient Air Quality Standards. The past 3 year average for
ozone and PM were well within the range that EPA’s science advisors are saying is safe.
Hopefully you're not seeing any asthma aggravated by ozone or PM.

e Dr. Upson, you currently serve as a Board Member of the American Lung Association
of New Mexico. Is that correct?
1 serve on the American Lung Association in New Mexico local board.

Looking at the ALA New Mexico website, it says that doctors are not sure how a person gets
asthma.

e Do you agree that the cause of asthma is unknown?

Asthma is a complex disease, with many unknown aspects, including the full
understanding of the causes of asthma. The best indication is that asthma comes from a
combination of genetics, aliergies, environmental exposures and respiratory infections,
but the specific combinations of genes and triggers that cause the disease are still
unknown. However, we do know that the air pollutants that | discussed in my testimony
are among the causes of asthma exacerbations.

s Can you explain why asthma rates have been going up while pollution rates have been
going down dramatically?

The increase in asthma rates is an area of ongoing research, but there is still no clear
concensus to explain why so many more people have asthma. Though we do not fully
know why prevalence has increased, one aspect is obvious: the increase in asthma
prevalence means that there are many more people who are at risk for asthma attacks
from air poliution.

2. Dr. Upson, EPA estimates that exposure to ozone is responsible for hundreds of thousands of
hospital admissions and emergency department visits.

e Are you familiar with the studies that EPA uses to support these conclusions?

Over 1,700 studies were included in the review of research that concluded with the
adoption of the standard in 2008 that is being reconsidered by EPA now. | have reviewed
the conclusions reached by the in-depth review by the Clean Air Scientific Advisory
Committee—the independent scientific experts who assisted EPA in that review. That
Committee reviewed the evidence both in 2007 and again in 2011, with the same
conclusion: that the current standard failed to protect public health as required. | agree with
their conclusion.

Dr. Upson, eight new studies have been conducted over the past few years looking at the
relationship between ozone and cardiovascular illness. These studies were conducted by
researchers at institutions such as the Harvard School of Public Health, Emory University, and
the University of Toronto. They were sponsored by organizations such as Health Canada,
Health Effects Institute and the U.S. EPA.
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Seven of the eight provided no evidence that current levels of ozone cause cardiovascular
hospital admissions or ER visits. Four of these studies report no association between current
ozone levels and cardiovascular morbidity (Szyskowicz 2008, Symons et al. 2006; Villeneuve et
al. 2006; and Wellenius et al. 2005), while two other new studies report no relationship
between ozone and combined respiratory and cardiovascular hospital admissions and ED
visits (Tolbert et al. 2007; Zanobetti and Schwartz 2006; Tolbert, 2007). In the HEl study, the
authors concluded “ozone exposures appeared to have no effect on admissions for
cardiovascular disease.”

e Dr. Upson, are you familiar with these studies?

These studies are some of the on-going investigations into effects of ozone pollution on
cardiovascular endpoints, an area of investigation that has grown in the past ten years, and
relatively new compared to the vast evidence showing harm to respiratory health. The
growth in such evidence is a key example why it is critical that the EPA regularly review new
studies to ensure that the national air quality standards are set where they protect public
health with a margin of safety.

¢ How do these study results square with your own observations in your medical practice?

| regularly see patients every day who face higher risk from air poliution because of their
health, their age or their socio-economic status. My patients are older and have chronic
respiratory, cardiovascular or other diseases, or have low incomes, which would place them
at risk from breathing ozone and particulate matter pollution.

Dr. Upson, | understand you are a member of the American Thoracic Society. A Greenwire
media report of a new EPA sponsored study by Kim et al. indicated that “lung damage from
smog (or ozone) could be worse than previously thought.” This study exposed subjects to 60
parts per billion of either ozone or filtered air for 6.6 hours while undergoing strenuous
exercise intended to simulate a day of heavy to severe labor by outdoor workers. The average
change in lung function reported by in the study was a reduction of 1.7% in lung capacity as
measured by “Forced Expiratory Volume at 1 second” {FEV1). In this study, there were no
significant changes in other symptoms observed.

e Dr. Upson, it is my understanding that the American Thoracic Society does not consider
such small changes in lung function alone to be adverse unless there are also symptoms.
Is that correct?
The most recent official statement of the ATS, “What Constitutes an Adverse Health Effect
of Air Pollution?” was published in 1999. Among the long list of defined adverse effects,
changes in FEV; or FVC with symptoms, are considered adverse effects.

Dr. Upson, in your medical opinion, do you consider a 1.7% temporary decrease in lung
function after exercising for 6.6 hours while breathing 60 ppb ozone to be significant?

| agree with the conclusion of the researchers who found that the effects were a significant
decrement in FEV, and an increase in neutrophilic inflammation in the airways, two
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independent markers of harmful impact on airway heaith. in particular, the inflammation
response warns that chronic exposure to ozone, such as happens in many cities, may
damage airways even in healthy aduits. Chronic increase in neutrophilic inflammation has
been strongly associated with worsening of asthma in people with that disease, and may
cause airway damage, bronchoconstriction and bronchial hyperresponsiveness. For people
with asthma, the impacts of exposure to ozone at 60 ppb would likely be more severe,

Also, among the people tested, a third showed an improvement in lung function breathing
60 ppb ozone, with one individual showing a greater than 10% improvement. About half
of the individuals exposed to filtered air and exercise alone (without ozone) experienced a
1-5% decrease, one individual showing and approximate 18% decrease in lung function.
Dr. Upson, in your medical opinion, what are the results of this study really saying?

This study shows that levels of ozone well below the current ozone standard caused harm to
the airways of healthy adults. Even at an ozone level of 60 ppb--well below the current
standard—there was a decline in lung function and increased airway inflammation during
exercise. This study examined more than twice as many people as previous studies have
examined. This finding tells us that it is time to re-evaluate the evidence and reduce
emissions to levels that will have no adverse effect upon human heaith.

Do you feel you can really draw conclusions from such a mix of results?

1 disagree with your characterization that the results are mixed. The results strongly meet
the requirements for significance. In addition, since the tests were performed on healthy
adults, others who are recognized as facing greater risk from ozone, such as my patients,
children, and people with asthma or other chronic lung diseases likely would demonstrate
greater harm.



36

Senator CARPER. You were precisely at 5 minutes.
[Laughter.]
Senator CARPER. Dr. Ginda, do you feel up to it?

STATEMENT OF JAMES E. GINDA, MA., RRT, AE-C, CHES,
SUPERVISOR OF RESPIRATORY CARE, KENT HOSPITAL

Mr. GINDA. I will give it my best.

Senator CARPER. Give it a shot. Welcome. You have 5 minutes.

Mr. GINDA. Good morning. My name is James Ginda. I am hon-
ored to have this opportunity to be here today to testify before you
on this important topic. It is an opportunity for me to advocate for
those who do not have a voice, but who are affected by air quality
issues.

The topic of air pollution and children’s health is one that means
a great deal to me. I am a registered respiratory therapist, a cer-
tified asthma educator and a certified health education specialist
and have been in the field for 33 years. I have seen first-hand the
impact of lung disease on the lives of patients I have cared for in
hospital settings and in home care.

While educating children through the years about lifestyle
choices, such as cigarette somking, I have come to realized the ef-
fects of environment on the lung health, and felt the need to try
to make a difference on a more macro level, upstream and health
promotion.

Environment is something that is too often beyond their indi-
vidual control, whether it be secondhand smoke, housing condi-
tions, or outdoor air quality, which I will focus on today. Beyond
counseling them to remain indoors on the worst air quality days,
they are susceptible to environmental triggers when outdoor air
pollution makes its way indoors, particularly for those in urban
communities where air conditioning is not an option and their vul-
nerability is compounded by other co-morbid conditions and socio-
economic factors.

Airborne toxins are problematic because of the gaseous compo-
nents, acid aerosols, byproducts of photochemical reactions, such as
ground level ozone, and the effects of inhaled particulate matter de-
posited within the lungs. Particulate matter is composed of black
carbon soot, metals, volatile organic compounds and crustal mate-
rials from mobile and stationery sources, such as diesel engines
and power plants.

The lungs act as a highly efficient filter and trap inhaled par-
ticles within their structures. Black carbon fine particulates get
past upper airway lung defenses, even in healthy individuals, and
carry toxins deep into the lungs, including carcinogens. The black
carbon in particulate matter has been show to be a formidable op-
ponent for alveolar macrophages, which are important for infection
protection and a last line of lung defense. Chronic inflammation
which is uncontrolled can lead to airway remodeling and a fixed de-
gree of airflow obstruction, as we see in chronic lung disease.

Both the fine particle and gaseous components of air pollution
are triggers in asthma and can affect children even at low levels,
below the National Ambient Air Quality Standards. Weather
events, such as air temperature inversions, can trap pollutants and
compound this problem. Gaseous components, such as sulfur and
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nitrogen oxides, and acid aerosols, are irritating to airways and can
induce an inflammatory response in the lungs and construction of
bronchial smooth muscle, which narrows the airways and makes
breathing difficult.

Asthma is the most common chronic disease of childhood, and is
responsible for a large amount of health care expenditures and lost
school days. The burden extends to families who lose work days
caring for sick children and to the health care system with in-
creased acute care visits, emergency department visits and hos-
pitalizations. Crisis-centered medical care and asthma education
are not enough to preserve or improve the health of asthmatic chil-
dren when environmental triggers are out of the control of the most
vulnerable. Indeed, the Healthy People goals for improving the
health of our Nation recognize this in their comprehensive res-
piratory disease and Environmental objectives.

In 2010, after 3 years of careful study and consideration, the
Rhode Island General Assembly passed a comprehensive clean con-
struction bill as part of the Diesel Emissions Reduction Act, known
as An Act Concerning Government Responsibility to Protect Public
Health from Diesel Pollution, it is a shining example of a coopera-
tive effort between concerned legislators, State agencies, environ-
mental groups, industry representatives and health advocates.

Local action has also been taken by city councils to reduce diesel
emissions in the form of enforcement of anti-idling ordinances and
pollution control devices on their city fleets. This cooperation mo-
mentum to address controllable sources of pollution must continue
nationwide to improve the health of our communities. Air pollution
is not confined with local or State borders. And children upwind
can be affected by pollution from distant sources. So we also rely
heavily on the United States Environmental Protection Agency and
Federal Clean Air Act to protect our children.

Children, and particularly children with asthma, are considered
more vulnerable to air pollution with their higher respiratory rates,
lung ventilation and outdoor activity and play. Prevention has to
be a focus in health care and reducing the health burden of these
toxins is within our grasp. On my own behalf as well as on behalf
of the patients and families for whom I advocate today, who I have
had the honor and privilege of caring for through the years, I ap-
plaud you for holding this hearing and urge your support of regula-
tions and legislation aimed at continuing to reduce this preventable
health threat.

Children are the future of our Nation, healthy children in safe
and healthy communities. The yellow cautions for children playing
can serve as a reminder of all childhood health threats. Creating
a healthier environment by controlling air toxins from mobile and
stationary sources will benefit not only those most at risk, but in-
deed, all of us who depend on breathing clean air for optimal
health.

Thank you.

[The prepared statement of Mr. Ginda follows:]
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Good morning! My name is James Ginda, and | am honored to have this opportunity to be here
today to testify before you on this important topic. It is an opportunity for me to advocate for
those who do not have a voice, but who are affected by air quality issues. The topic of air
poliution and children’s health is one that means a great deal to me. | am a Registered
Respiratory Therapist, a Certified Asthma Educator, and a Certified Health Education Specialist,
and have been in health care for more than 33 years. | have seen firsthand the impact of lung
disease on the lives of patients | have cared for in both hospital settings and home care.

While educating children through the years about lifestyle choices such as cigarette smoking, 1
have come to realize the effects of environment on their lung health, and felt the need to try to
make a difference upstream on a more macro level in health promotion. Environment is
something that is too often beyond their individual control, whether it may be second-hand
smoke, housing conditions, or outdoor air quality which | will focus on today. Beyond
counseling them to remain indoors on the worst air quality days, they are susceptible to
environmental triggers when outdoor air pollution makes its way indoors, and particularly for
those in urban communities where air conditioning is not an option, and their vulnerability is
compounded by other comorbid conditions and socio-economic factors.

Airborne toxins are problematic because of the gaseous components, acid aerosols, by-
products of photochemical reactions such as ground level ozone, and the effects of inhaled
particulate matter deposited within the lungs. Particulate matter is composed of black carbon
soot, metals, volatile organic compounds, and crustal materials, from mobile and stationary
sources such as diesel engines and power plants.

The lungs act as a highly efficient filter and trap inhaled particles within their structures. Black
carbon fine particulates get past upper airway lung defenses even in healthy individuals and
carry toxins deep into the lungs, including carcinogens. The black carbon in particulate matter
has been shown to be a formidable opponent for alveolar macrophages, which are important
for infection protection and a last line of lung defense. Chronic inflammation which is
uncontrolled can lead to airway remodeling and a fixed degree of airflow obstruction.

Both the fine particle and gaseous components of air pollution are triggers in asthma, and can
affect children even at levels below the National Ambient Air Quality Standards. Weather
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events such as air temperature inversions can trap pollutants and compound this problem.
Gaseous components such as sulfur and nitrogen oxides and acid aerosols are irritating to
airways and can induce an inflammatory response in the lungs, and constriction of bronchial
smooth muscle which narrows the airways and makes breathing difficult.

Asthma is the most common chronic disease of childhood and is responsible for a large amount
of health care expenditures and lost school days. The burden extends to families who lose
work days caring for sick children, and to the health care system with increased acute care
visits, emergency department visits, and hospitalizations. Crisis-centered medical care and
asthma education are not enough to preserve or improve the health of asthmatic children
when environmental triggers are out of the control of the most vuinerable. Indeed, the Healthy
People goals for improving the health of our nation recognize this in their respiratory disease
and environmental objectives.

In 2010 after three years of study and careful consideration, the Rhode Isfand General Assembly
passed a comprehensive clean construction bill as part of the Diesel Emissions Reduction Act
(RIGL 31-47.3). Known as “An Act Concerning Government Responsibility to Protect Public
Health From Diesel Pollution,” it is a shining example of a cooperative effort between
concerned legislators, state agencies, environmental groups, industry representatives, and
health advocates. Local action has also been taken by city councils to reduce diesel emissions.
This cooperation and momentum to address controllable sources of pollution must continue
nationwide to improve the health of our communities. Air poliution is not confined within local
or state borders and children upwind can be affected by pollution from distant sources, so we
also rely on the United States Environmental Protection Agency and Federal Clean Air Act to
protect our children.

Children, and particularly children with asthma, are considered more vulnerable to air pollution
with their higher respiratory rates and lung ventilation. Prevention has to be a focus in health
care, and reducing the health burden of these toxins is within our grasp. On my own behalf as
well as on behalf of the patients and families for whom | advocate today, | applaud you for
holding this hearing and urge your support of regulations and legislation aimed at continuing to
reduce this preventable health threat.

Children are the future of our nation—healthy children in safe and healthy communities. The
yellow caution signs for children playing can serve as a reminder of all childhood health threats.
Creating a healthier environment by controlling air toxins from mobile and stationary sources
will benefit not only those most at risk, but indeed all of us who depend on breathing clean air

for optimat health.

Thank you!
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Diesel Fumes and the Respiratory Patient

by James £. Ginda, MA, RRT, AE-C

Lifesty}e madifications are often necessary in chronic
disease management. Respiratary patients are counseled
to stop smoking and to recognize and avoid triggers.
However, environment is a factor that is often beyond in-
dividual control Beyond staying indoors or raducing out-
door activity on days with known poor air guality,
individuals with respiratory diseases may have ittle con-
trol over pollutants in the air they breathe.

While particularly problematic for respiratory pa-
tents, air quality is important for everyone. HEPA filtra-
tion and respiratory protective equipment are mandated
under circumstances where occupational exposure is
likely. But what about when exposure to air pollution is
itkely with activities of daily lving? Just like with clean
watet, the public health solution is not
downstream with consumers, but up-
stream with protecting the public water
supply. The public health sohution to air
pollution is not 1o issue everyone an N-
85 mask, but to keep from putting tox-
ins into the air to the greatest extent
possible.

The U.8. Envirenmental Protection
Agency has swated that "Reducing
emissions from diesel engines Is one of
the mest important air quality chal-
lenges facing the country.” They point
out that “Even with more stringent
heavy-duty highway engine standards
set to take effect over the next decads,
over the next 20 years, millions of
diesel engines already in use will con-
tinue to emit large amounts of nitrogen
oxides and particulate matter, both of
which contribute to serious publie
health problems. These problems are manifested by
thousands of instances of premature mortality, hundreds
of thousands of asthma attacks, millions of lost work
days, and numerous other health impacts
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Toxicity of diesel emissions

The smell of diesel fumes and the characteristic black
cloud of exhaust from older engines that have not been
retrofitted with pollution control devices make one take
notice of something bad in the air. Diesel exhaust con-
sists of two major component groups. The first are the
gaseous pollutants such as carbon monoxide, nitrogen
exides, sulfur dioxide, and ozone. The second group is the
particulate mattex, which forms a heterogeneous aerosol
of small particles with an elemental carbon core and lay-
ers including nitrates, sulfates, metals, and toxics,

Diesel particles can be understood by respiratory ther-
apists familiar with medical aerosol terminology and
deposition. The particles in the 10 micron range (FM 10)
are the larger particles that deposit pri-
marily in the tracheo-bronchial tree.
The fine particles in the 2.5 micron
range (PM 2.5) deposit primarily in the
small alrways and alveoli. With diesel
aerosols, there is another group to con-
sider — the ultra-fine particles, These
are less than 0.1 microns in diameter,
or viral size, and make up a major por-
tion of airborne particulate matter from
diesel exhaust,

The level of exposure to airborne
toxins, duration of exposurs, and ge-
netic variations in individual suscepti-
bility all factor into the respiratory
effects of air pollution. Expeosure 1o air-
borne environmental toxing may resuit
in short-term or long-term ill effects
/  like bronchospasm, inflammation, cy-

tokine release, an invoked allergic re-
sponse or carcinogenesis. The black
carbon in diesel particulate matter has been shown to be
a formidable opponent for macrophages, which provide
a last line of lung defense at the atveolar level "More
than half of U.S, black carbon emissions come from diesel




engines: 41% from on-road diesels and 16% from off-roa
diesels”

The clnical and economic impact of diesel exhanst
7 is substantial, In a review articke titled “The Tox-
icity of Diesel Exhaust: Implications for Primary Care,”
Krivoshto et al note, “In 2006 the California Alr Resources
Roard estimated that diese] exhaust pollution directly ac-
counts for 2,400 deaths and, annually, nearly 3,000 hos-
pital admissions for respiratory and cardiac-related
diseases, at a total cost of $19 billion?

Afrwray inflammation is a primary concern in asth-
matics, and exposure o diesel exhaust particles can af-
fect inflammatory mediator activity. Interleukin-8 {{L-8)
is a pro-infammatory chemokine, and exposure to diesel
exhaust particleswith varying organic content has been
shown to differentially induce expression and promotion
of 11.-8 in human airway epithelial cells.* Another pro-in-
flammatery mediator is granulocyte macrophage colony
stimulating factor {GM-CSF). Diesel exhaust particles
stimulate production of GM-CSF along with IL-8 in ait-
way epithelium.*

Asthma is one of the leading causes of school absen-
teeistn, with an estimated 12.3 million school days rissed
in 2003F in one study relating to asthma, O'Connor and
Neas et al from the Boston University School of Medicine
analyzed data from 861 children with persistent asthma in
seven LS. urban communities. They comparaed asthma
on results, and aera-

symptom reporting, pulmonary funct
metric pollution data. They found that higher levels of NO;
and PM 2.5 were associ-
ated with asthma-related
sed schoal days, and
higher concentrations of
NGOy with increased asth-<
ma symptoms. I was in-
teresting that almost allis:
pollutant conceniration:
levels were below the Nawu2
tional Ambient Alr Quals
ity Standards.” :
Exacerbation of COPDY
has been associated with
short-term exposure tol
air pollution, and longs
rerm exposure to taffic-
related air poliution may
contribute to the devel
opment of COPD M n are-
cent cohort study of
52,799 eligible subjects,
COPD incidence wag as-

mi
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sociated with the 35-year mean NO; level, and suscepti-
bility was possibly enhanced when there was diabetes or
asthma as a cororbid condition.” Clearly a paradox ex

ists for patients with respiratory diseases faced with the
dilemna of trying to be active outdoors to the greatest
extent possthle when e nmental factors beyond thelr
control influence their lung function and health.

Nowhere to hide

What about leaving it all behind and escaping to the
great outdoors for clean, fresh air? Maine is a slate
known for its outdoor recreational activities. It is home to
Mount Kahtadin, the northernmost peak of the Ap-
palachian Trail that runs from Maine to Georgla and
home to Acadia National Park on the northeast coast.
Cver a 10-year period the best visibility was 87 miles and
the worst was 16 miles. The reduction in visibility is are-
sult of air pollution in the form of haze, The haze on
ane of the worst days was composed of sulfates {73%},
organic carbon particles {13%), nitrates (8%), elemental
carbon (4%), and crustal materials {(4%)."

in 2005, Maine had the second fastest growing rate of
asthma in the nation, affecting 9.4% of the adult popula-
tion and one out of eight children.™ In & study of biclog-
ically soluble metal jons from particulate matter (PM 10}
by researchers from the department of environmental
science at the University of Southern Maine in Gorham,
a key determination was that most of the PM 10 did not
¥ fven when envis

originate from local crustal material

SR
.
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ronmental aerosols are generated from transportation
sources in the northeast corridor and power plants to the
south, weather conditions like the location of the jet
stream can impact where they end up; and they can stil}
affect respiratory patients many miles away.

Reducing the burden

The diesel engine has been referred to as the eco-
nomic workhorse of an industrialized society. The good
thing about diesel engines is that they last a long time,
with the average useful life being nearly 30 yeare. Unfor-
tunately, that is also the bad thing about diessl engines.
The air poliution levels of older technology are the down-
side of such a long, useful life,

Diesel engines release 10 times the amount of NOy,
aldehydes, and breathable PM compared to unieaded
gasoline engines and more than 100 times that produced
by catalysed gasoline engines.™ Diesal retrofits, ultra-low
sulfur fuels, and anti-idling ordinances can significantly
reduce the level of toxins in the environment and make
a difference to respiratory patients now. Respiratory pa-
tents do not have time to wait for 30-year replacement
cycles.

Healthy People 2020, the latest public health blusprint
for America, includes a goal to “reduce air toxic emis-
sions to decrease the risk of adverse health effects
caused by airborne toxics.”™ At a time when health care
expenditures are at an all-time high and COPD was re-
cently named by the Centers for Disease Control and Pre-
vention as the third leading cause of death in the United
States, funding for clean air health initiatives such as the

18 AARC Times

May 2011

Diese! Ernissions Reduction Act pays long-term dividends
in the health of the nation. For every $1 invested, an av-
erage of $13 is realized in health and economic benefits '
This makes if one of the most cost-effective federal pro-
grams, and one with bipartisan support.

Respiratory patients may have some control over cey
tain environmental factors {e.g., avoiding secondhand
smoke), but there are still others beyond their control
{e.g., poor air quality) that may exacerbate breathing dif-
ficulties, Respiratory therapists can play an important
role in advocating for air quality initiatives. Clean air is
not a political issue but rather an important public health
issue, particularly for those with chronic respiratory dis
eases. ¥
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U.5. Senate Hearing on Air Quality and Children’s Health
June §, 2011
james E, Ginda, MA, RRT, AE-C, CHES

Testimony References

Ling radiolory and pulmenary function of children chronically exposed to air pollution.

Calderon-Garciduefias L, Mora-Tiscorefio A, Fordham LA, Chung CJ, Valencia-Solazar G, Flores-Gomez 5,
Solt AC, Gomez-del Campo A, Jarddn-Torres R, Henriquez-Rolddn €, Hazucha MJ, Reed W.

“We analyzed the chest radiographs (CXRs) of 249 clinically healthy children, 230 from southwest
Mexico City and 19 from Tlaxcala. In contrast to children from Tlaxcala, children from southwest
Mexico City were chronically exposed to ozone levels exceeding the U.S. National Ambient Air Quality
standards for an average of 4.7 hr/day and to concentrations of particulate matter (PM} with
aerodynamic diameters </= 2.5 microm (PM2.5) above the annual standard. CXRs of Mexico City
children demonstrated bilateral hyperinflation (151 of 230) and increased linear markings (121 of 230).
Hyperinflation and interstitial markings were significantly more common in Mexico City children (p <
0.0002 and 0.00006 respectively)... Computed tomography {CT) scans were obtained in 25 selected
Mexico City children with abnormal CXRs. Mild bronchial wall thickening was seen in 10 of 25,
prominent central airways in 4 of 25, air trapping in 8 of 21, and pulmonary nodules in 2 of 21, Only
7.8% of Mexico City children had abnormal lung function tests based on predicted values. These
findings are consistent with bronchiolar, peribronchiolar, and/or alveolar duct inflammation, possibly
caused by ozone, PM, and lipopolysaccharide exposure. The epidemiologic implications of these
findings are important for children residing in polluted environments, because bronchiolar disease
could lead to chronic pulmonary disease later in life.”

{Environ Heglth Perspect. 2006 Sep;114(9):1432-7, Accessed 6/5/11)

Orazzo F, Nespoli L, fto K, Tassinari D, Glarding D, Funis M, Cecchi A, Trapani €, Forgeschi G, Vignini M,
Nosetti L, Pigno S, Zanobett A,

“Air pollution is associated with triggering of wheezing and gastroenteric disorders in children 0-2 years
of age; more work is needed to understand the mechanisms to help prevent wheezing in children.”

{(Environ Health Perspect. 2009 Nov;117(11):1780-5. Epub 2009 Aug 13, Accessed 6/5/11)
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Shart-term sﬁects of PMlO and NGZ on respiratcry health. amtmg chttdren wsth asthma or asthma-
like symptoms: a systematic review and metaanalysis. :

Weinmayr G, Romeo E, De Sario M, Weiland SK, Forastiere F.

“We found clear evidence of effects of PM 10 on the occurrence of asthma symptom episodes, and to a
lesser extent on cough and PEF. The results for NO2 are more difficult to interpret because they
depend on the lag times examined. There was an indication of effect modification by several study

conditions.”

Environ Heaglth Perspect, 2010 Apr;118(4):449-57. Epub 2009 Nov 12, Accessed 6/5/11)}

Short-term health effects of particulate and photochemical air pollution in asthmatic childran.
Just 4, Sépala C, Sohrooui F, Priol G, Grimfeld A, Neukirch F.

“This study showed that, although within international air quality standards, the prevailing levels of
photo-oxidant and particulate pollution in spring and early summer had measurable shori-term effects
on children with mild-to-moderate asthma.”

(Eur Respir J. 2002 Oct; 20{4):899-306., Accessed 6/5/11)
Effect of early Jife exposure to air pollution on development of childhood asthma.
Clark MA, Demers PA, Karr O, Koshoorn M, Lencar C, Tamburic L, Brouer M.

“A totat of 3,482 children (9%) were classified as asthma cases, We ohserved a statistically significantly
increased risk of asthma diagnosis with increased early life exposure to €O, NO, NO2, PMI10, 502, and
black carbon and proximity to point sources. Traffic-related pollutants were associated with the
highest risks: adjusted odds ratio = 1.08 {95% confidence interval, 1.041.12) for a 10-microg/m3
increase of NG, 1.12 (1.071.17) for a 10-microg/m3 increase in NO2, and 1.10 {1.061.13} for 3 100-
microg/m3 increase in CO. These data support the hypothesis that early childhood exposure to air
pollutants plays a role in development of asthma.”

(Environ Health Perspect. 2010 Feb;118(2):284-90.Accessed 6/5/11}

PM 10 expasure and asthma exacerhatmns in pedtatrsc age a meta-anaiys;s of panei and txme»senes
studies: ; : i S : G

Romeo £, De Sario M, Forastiere F, Compagnucci P, Stafoggia M, Bergamaschi A, Perucct CA.

“Exposure to PM10 was associated with an increase in hospitalizations for asthma and, in asthmatic
children, with the frequency of asthmatic symptoms {(wheezing and cough), the use of anti-asthma
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medications {in addition to regular therapy} and a decrease in lung functioning. Additional research is
necessary to explain the causes of the heterogeneity in the estimates.

(Epidermiol Prev. 2006 Jul-Oct;30{4-5):245-54., Accessed 6/5/11)

Koranteng S, Vargas AR, Buka 1.

“AP has detrimental health effects among Canadian children. Paediatricians and other health care
workers with an interest in child health should encourage parents and children to adhere to smog {AP)
advisories. Existing regulatory practices should be reviewed to reduce current levels of ambient air
pollutants in Canada.”

(Paediatr Child Health. 2007 Mar;12(3}:225-33., Accessed 6/5/11)

Poursafa P, Kelishadi R, Lahijanzadeh A, Modaresi M, Jovanmuard SH, Assari R, Amin MM, Moattar F,
Amini A, Sadeghian B.

“The relationship of air pollutants with endothelial dysfunction and pro-coagulant state can be an
important factor in the development of atherosclerosis from early life. This finding should be
confirmed in future longitudinal studies. Concerns about the harmful effects of air poilution on
children's health should be considered a top priority for public health policy; it should be underscored
irs primordial and primary prevention of chronic diseases.”

{BMC Public Healfth, 2011 Feb 18,11:115, Accessed 6/5/11)

‘Ambient air pollution: health hazardsto children.
Kim 1J; American Academy of Pediatrics Committee on Environmental Health.

“Ambient {outdoor) air pollution is now recognized as an important problem, both nationally and
worldwide. Our sclentific understanding of the spectrum of health effects of air pollution has
increased, and numerous studies are finding important health effects from air pollution at levels once
considered safe. Children and infants are among the most susceptible to many of the air poliutants. in
addition to associations between air pollution and respiratory symptoms, asthma exacerbations, and
asthma hospitalizations, recent studies have found links between air pollution and preterm birth,
infant mortality, deficits in lung growth, and possibly, development of asthma, This policy statement
summarizes the recent literature linking ambient air pollution to adverse health cutcomes in children
and includes a perspective on the current regulatory process. The statement provides advice to
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pediatricians on how to integrate issues regarding air quality and health into patient education and
children's environmental health advocacy and concludes with recommendations to the government on
promotion of effective air-poliution policies to ensure protection of children's health.”

(Pediatrics. 2004 Dec;114(6):1699-707, Accessed 6/5/11)

Air pollution and health: a European and North American approach (APHENA).

Katsouyanni K, Samet JM, Anderson HR, Atkinson R, Le Tertre A, Meding S, Samoli £, Touloumi G,
Burnett RT, Krewski D, Romsay T, Dominici F, Peng RD, Schwartz J, Zanobelti A; HEI Health Review
Committee.

“APHENA has shown that mortality findings obtained with the new stendardized analysis were
generally comparable to those obtained in the earlier studies, and that they were relatively robust to
the data analysis method used. For PM10, the effect-modification patterns observed were not entirely
consistent between Europe and the United States. For 03, there was no indication of strong effect
modification in any of the three data sets.”

{Res Rep Health Eff Inst, 2009 Oct;{142):5-30, Accessed 6/5/11)

Acute effects of ambient particulate matter on mortality in Europe and North America: results from
the ARHENAStudy. 0 s e o
Samoli E, Peng R, Ramsay T, Pipikou M, Touloumi G, Dominici F, Burnett R, Cohen A, Krewski D, Sumet 4,
Katsouyanni K.

“Estimates of the increased mortality associated with PM air pollution based on the APHENA study
were generally comparable with results of previous reports, Overall, risk estimates were similar in
Europe and in the United States hut higher in Canada. However, PM{10} effect modification patterns
were somewhat different in Europe and the United States.”

Environ Heglth Perspect, 2008 Nov:116(11):1480-6. Epub 2008 Jun 26, Accessed 6/5/11)

Partiulate matter (PVI10) air poliution, daily mortality, and hospital admissions: recent findings.
Colucei ME, Veronesi L, Roveda AM, Morangio £, Sansebastione G.

“Various epidemiologic studies conducted in the last 10 years, such as the Air Pollution and Health-
European Approach {APHEA) project, the National Morbidity, Mortality and Air Pollution {NMMAPS)
Study and Htalian Meta-analysis of Studies on the short-term effects of Air poliution (MISA), have
shown that current ambient concentrations of PM10 may lead to increased mortality and maorbidity.”

{ig Sanita Pubbl, 2006 May-Jun;62{3}:289-304, Accessed 6/5/11)
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; the reanalysis of
Particulate Alr Pollution and Mortali

ty.
Krewski D, Burnett RT, Goldberg MS, Hoover BK, Siemiatycki J, Jerrett M, Abrahamowicz M, White WH.

“Phase | of the reanalysis involved the design of data audits to determine whether each study
conformed to the consistency and accuracy of their data. Phase 1 of the reanalysis involved conducting
a series of comprehensive analyses using alternative statistical methods. Alternative models were also
used to identify covariates that may confound or modify the association of particulate air pollution as
well as identify sensitive population subgroups. The audit demonstrated that the data in the original
analyses were of high quality, as were the risk estimates reported by the original investigators. The
sensitivity analysis illustrated that the mortality risk estimates reported in both studies were found to
be robust against alternative Cox models, Detailed investigation of the covariate effects found a
significant modifying effect of education and a relative risk of mortality associated with fine particles
and declining education levels. The study team applied spatial analytic methods to the ACS data,
resulting in various levels of spatial autocorrelations supporting the reported association for fine
particles mortality of the original investigators as well as demonstrating a significant association
between sulfur dioxide and mortality, Collectively, our reanalysis suggest that mortality may be
attributable to more than one component of the complex mixture of ambient air pollutants for U.S.
urban areas.”

{{ Toxicol Environ Health A. 2003 Aug 22-Oct 10;66{16-18):1507-51, Accessed 6/5/11)

Kelishadi R, Mirghaffari N, Poursafa P, Gidding $S.

“The independent influence of inflammatory/oxidative mechanisms of air pollution effects on
surrogate markers of atherosclerosis from early life should be highlighted.”

{Atherosclerosis. 2009 Mar;203(1):311-9. Epub 2008 Jul 1, Accessed 6/5/11)

Immunatoxicity and environment: immunodysregulation and systemic inflammation in children
Calderon-Garciduefias L, Macias-Parra M, Hoffmann Hi, Valencia-Salozar G, Henriguez-Rolddn C,
Qsnava N, Monte OC, Barragdn-Mejie G, Villorreal-Calderon R, Romero L, Gronoda-Macias M, Torres-
Jarddn R, Medina-Cortina H, Maronpot RR.

“Exposure to urban air pollution is associated with immunodysregulation and systemic inflammation in
children and is a major health threat.”

{Toxicol Pathol. 2009;37(2):161-9. Epub 2009 Jan 26, Accessed 6/5/11)
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dysfuncdion, and activation in dlinic

ity healthy children exposed

Calderdn-Garciduefias L, Villarreai-Calderon R, Volencia-Salazar G, Henriguez-Rolddn C, Gutiérrez-
Castrellon P, Torres-Jarddn R, Osnaya-Brizuela N, Romero L, Torres-Jardon R, Solt A, Reed W.

“Children chronically exposed to fine PM above the standard could be at risk of developing
cardiovascular diseases, atherosclerosis, stroke, and other systemic effects later in life.”

(inhal Toxicol. 2008 Mor;20(5):499-506, Accessed 6/5/11}

Elevated plasma endothelin 1 and pulmonasy arterial pressure in children exposed to air pollution.

Calderén-Garciduefias 1, Vincent R, Morg-Tiscarefio A, Fronco-Lira M, Henriguez-Rolddn £, Barragon-
Mejlo G, Garrido-Garcia L, Camacho-Reyes L, Valencia-Salazar G, Paredes R, Romero L, Osnaya H,
Villorreal-Calderdn B, Torres-Jardon R, Hazucha MU Reed W.

“Chronic exposure of children to PM{2.5} is associated with increased levels of circulating endothelin-1
and elevated mean pulmonary arterial pressure.”

{Environ Health Perspect. 2007 Aug,;115(8):1248-53, Accessed 6/5/11)

2SPO : ¥ ,~and accumuiauen ef
amvyloid beta~42 and alp! svmciein m chﬁﬁren and young aduits e
Calderén-Garciduefios §, Solt AC, Menriquez-Roldén C, Torres-jarddn R, Nuse B, Herritt L, Villarreal-
Calderdn R, Osnova N, Stone J, Garcia R, Brooks DM, Gonzdlez-Maciel A, Reynoso-Robles R, Defgado-
Chaver R, Reed W.

“Exposure to air poliution causes neurcinflammation, an altered brain innate immune response, and
accumulation of Abetad2 and alpha-synuclein starting in childhood. Exposure to air poliution should be

considered a risk factor for Alzheimer's and Parkinson's diseases, and carriers of the APOE 4 allele
could have a higher risk of developing Alzheimer's disease if they reside in a poliuted environment.”

(Toxicol Pathol. 2008;36(2):289-310. Epub 2008 Mur 18, Accessed 6/5/11)

Pedmtnc resp;ratmy ami systermc aﬂects cf chmmc an’ ;}otismon expasufe swse, Jung; heart, and
brain pathology. : :

Calderén-Garciduefias 1, Franco-Lirg M, Torres-Jardoén R, Henriguez-Rolddn C, Barragdn-Mejio G,
Valencia-Salazar G, Gonzdlez-Maciel A, Reynoso-Robles R, Villarreal-Calderon R, Reed W.
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“The pathogenesis of Alzheimer's disease (AD) is characterized by brain inflammation and the
accumulation of Abeta 42, which precede the appearance of neuritic plagues and neurofibrillary
tangles, the pathological halimarks of AD. Qur findings of nasal barrier disruption, systemic
inflammation, and the upregulation of COX2 and IL-1beta expression and Abeta 42 accumulation in
brain suggests that sustained exposures to significant concentrations of air poflutants such as
particulate matter could be a risk factor for AD and other neurodegenerative diseases.”

(Toxicol Pathol, 2007:35(1}:154-62, Accessed 6/5/11}

Air pollition and hospitalization for respiratory diseases among children i isfahan, irar
Mansourian M, Jovanmard SH, Poursafa P, Kelishadi R,

“This study confirms the findings of previous studies about the association of air pollutants’ levels with
hospitalization because of respiratory diseases in young children. Air pollution continues to pose a

threat to public health notably in the paediatric age group, and underscores the need to re-examine
national environmental health policies and standards in developing countries.

{Ghana Med . 2010 Dec,44(4):138-43, Accessed 6/5/11)

Calderén-Garciduefios L, Mora-Tiscarefio A, Chung Cf, Valencia G, Fordham LA, Garcia R, Osnaya N,
Romero L, Acufio H, Villarreal-Calderdn A, Deviin RB, Koren HS.

“We investigated the association between exposure to a highly polluted urban environment with a
complex mixture of air pollutants-ozone and particulate matter the predominant ones-and chest x-ray
abnormalities in 59 healthy Mexican children who are fifelong residents of Southwest Metropolitan
Mexico City (SWMMC), with a negative history of tobacco exposure and respiratory ilinesses. Their
clinical results and x-ray findings were compared to those of 19 Mexican control children, residents of a
fow-pollution area, with a similar negative history of tobacco exposure and respiratory ilinesses. Ozone
concentrations in SWMMC exceeded the U.S. Environmental Protection Agency {U,S. EPA) National
Ambient Air Quality Standard {NAAQS) for O{3}): 0.08 ppm as 1-h maximal concentration, not fo be
exceeded more than 4 times a year, on 71% of days in 1986 and 95% in 1897, with values as high as
0.48 ppm. Ozone maximal peaks are usually recorded between 2 and 5 pm coinciding with children's
outdoor physical activities. Children in the control group reported no upper or lower respiratory
symptomatology. Every SWMMC child complained of upper and/or lower respiratory symptoms,
including epistaxis, nasal dryness and crusting, cough, shortness of breath, and chest. discomfort.
Children aged 7-13 yr had the most symptomatology, while 5- to 6-year olds and adolescents with the
lowest number of statistically significant outdoor exposure hours had less respiratory symptoms.
Bilateral symmetric mild lung hyperinflation was significantly associated with exposure to the SWMMC
atmosphere {p = .0004). Chronic and sustained inhalation of a complex mixture of air pollutants,
including ozone and particulate matter (PM), is associated with lung hyperinflation, suggestive of small
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airway disease, in a population of clinically healthy children and adolescents. Small alrways are a target
of air pollutants in SWMMC children, with ozone and PM being most likely responsible, based on
experimental animal, controlled-chamber, and epidemiological data available. Our main concern is the
potential likelihood for the development of chronic lung disease in this highly exposed poputation.”

{inhal Toxicol, 2000 Jun;12{6):537-61, Accessed 6/5/11)

Jnteractmn between air wilu’non amti reswatery i mses. nme-senes study of éasiv moﬂ:ahty and
hosnital admissions in Hong Km'tg :

Wong CM, Thach TQ, Chou PY, Chan EK, Chung RY, Ou CQ, Yang L, Peiris J$, Thomas GN, Lam TH, Wong
TW, Hedley Al; HEI Health Review Commitiee,

“The biggest health impacts were seen at the extremes of the age range... In Hong Kong, where air
pollution may pose more of a health threat than in North American and Western European cities, the
effects of air pollution also interact with influenza and with residence in socially deprived areas,
potentally leading to additional harm.”

{Res Rep Heoith Eff inst. 2010 Nov,{154):283-362, Accessed &/5/11}

effécm of outdoor pol!utant expasure,

Villarreal-Colderon A, Acufig H, Villarreal-Calderdn J, Gardufio M, Henriguez-Roldan CF, Calderdn-
Garciduefios L, Valencig-Salazar G.

“Strategies to promote lifelong physical activity among children are needed to stem the adverse health
consequences of inactivity. However, the health effects in growing children of long-term exposure to a
poliuted atmosphere are of deep concern. The atmosphere of south Mexico City {SMC) is characterized
by a complex mixture of air pollutants, including ozone, particulate matter, and aldehydes. Radiological
evidence suggests that smail-airway disease could be present in clinically healthy, tobacco unexposed
SMC children... The authors believe that SMC children and adolescents must be educated, through
both the school and health systems, regarding ways to obtain the necessary exercise while protecting
themselves from the high concentrations of pollutants.”

{Arch Environ Heglth. 2002 Sep-Oct;57(5):450-60, Accessed 6/5/11)

The Effects of Qutdom‘ Au* ?aimtams o tha stts m‘ Pedratnc i\sthma Hosp:tahzanans in the Umted
States, 1939 102007, o : . ; : S .

Roy A, Sheffield P, Wong K, Trasande L.
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“Subchronic PM2.5 exposure is associated with increased costs for pediatric asthma hospitalizations.
Policy changes to reduce outdoor subchronic pollutant exposure may lead to improved asthma
outcomes and substantial savings in healthcare spending.”

(Med Care. 2011 Mar 21. [Epub ahead of print], Accessed 6/5/11)

Number of People Living in Counties with Alr Quality Concentrations
Above the Level of the NAAQS in 20098
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Multiple years of data are generally used to determine if an area attains the NAAQS.
The chart above is for one year only, Source: U.S. Census Bureau, Population Division

(http.//www.epa.gov/airtrends/aqtrends.htmi, Accessed 6/5/11)
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Btate of Rhode Yshwd aod Providence Plantatons
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Providesss, Rhede Llaod 029031106
SO1LARL2000 .
: RECENED
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Parch 12, 2009
DEFICE OF THE REGONAL ADMINIETRATR
Tea W, Laiphion '
Agting Regional Administrator
EPA Region i
1 Cougress Stroet, (Suite 1 100-RAA)Y
Boston, M8 02118200
Doy Mr. Lelghtone
Prsnant to the reguiements of Seotion J07(EN 1 of e Clasn Al Act Anmeslends of 1990,
i E dation for the State’s sttab status

Rhode Islsnd is hereby g its

- desigmation for the 2008 revised Nationa! Ambient Alr Quality Standand (NAAQS) for ozone.
Section 197(IX1) defines nonattainment sress 28 aroas that do ot meet, or that somsibute to
ambient air quality in 2 noarby aves that does nos meet, the NAAGS for a poliwast,

A gite Is In violadon of fhe elght-he NAAQS if the monitored design value for that site is
greater than 73 pob. The devign valee is caloviated by sveraging the fourth highest maximan
daily sighthour ozone eonpenttation mesmeed ot » site euch year in taws sonsetative yeers, The
elghichour ozone Jevign vlues for the thres Rhode Txland ozone monitosing ites for the twe
ot rocent three-year periods, 2003 ~ 2007 gad 2006 - 2008, e as follows:

BHe Lowaly Pesten Valno {opb)
28082007 2006-2008

W, Groewwich Rt 0

Naraganssl Washingion 2

- E. Providence Providence 4 2
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MAR-IS-REEE @839 LS §PR B17 948 1988 P2

Ira W, Laighton
Marcl 12, 2009
Page Two

Sinoe the design vabues Tor al theee of the Bhode Istend monitoring sites oxcoed 75 ppb, the
entive State of Rhceda Island ig in monttored violstion of the 2008 ozone NAAQS.

EPA's puidance for deaignating areas for the 2008 revisad ozone NAAQS! states that the Core
Based Statistieal Arey (CBSA) associnted with the violsting monitor should he wsed t6 determing
the preswnptive boundaries of @ nonatteinment arer. Al of the Rhode Island mositors are
located in the Providence-Iew Bedford-Fall River RI-MA CBSA, which inciudes all five of the
Rhods fsland countles and Bristol County i Massachuseits.

For eass of administration, Tam that, a3 with provious omone NAADS, the Riwde
lsland 2008 ozone nonatininment sres ba defined by the boundaias of the Stale of Rhode island,
yather than the bounderies of the CBS A, Bristel County, would inus o be
included in the Bastern Massachuscits novattainment e, which has similer destgn values ss
those in Rhode Istand.

Although 1 am not agking thay upwing areas be ingluded in the Rhode sl nonattalnmens sreas,
Rhade Istand is keenly aware that the Stats’s czons lovels are strongly Influenced by wpwind -
states’ emissions, Tbmfare, if Rhode laland s 1w come into attainment with the 2008 czone

KAAQS, th ! for EPA to adeq address § S port of czone and ozong
PrEcRrBOR.
!fywbawmqu&ﬁmmmm please foel e o sontact Barhirs Mol at the Rbode
island Dep of Office of Alr Resources at (401) 2224700,
extension 7012,

Very truly yours,

1 Memo trors Robent 3 Mum, Priveipal Daputy st Admindoresor, US BPA, to Rogional Administratom,
“Agon Dasignations fv the 2008 Revised Duone Natians! Ambient Air Qradity Standands,” Doverber 4, 2008,

TN, P.e2
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Qzone Air Quality, 1980 - 2008
sad on Annual dth Maximum 8-Hour Averages)
National Trend based on 255 Sites
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Bhode slang Chldhood Asthma ve. Nationwide Chitdbood Asthrma
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Agthma Hospitallzations Wik Brivsary Dingnosis of Asthma,
by Bace/fithniolty, per {000 Children Under fge 1§,
fhode lsland, 206520089
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i patient i y department visits in Rhede istand from 2005 1o
2009 and with status’

Deborah N, Peariman, PhD, Jine Gong, PhD, Gregory A, Wellenius, S¢D

Backgrounth Despite the over fni § that aiv on affects hospltal use for
asthma and other sigmificant remain,’ One challenge b that
studies conducted within the United States and Canada show considerable variation in the
rafation of fent alr ion to pediatric asthma emergency department visits from one

geographics! ares to another and overtime in the same region. A second challenge s that
studies that bave sxplored whether the effect of air pollution on asthina emergency
department vishs is gr for children of lower ornde status e, chiltren on
Medicaid and children in lowincome oids) have juced mixed results. Soma,“ &
but not all studies,> find thet the effect of poliution on pediatric asthma emergency
department vishs appears to be larger for children of lower sociveconomic status,

Objectives Yo examing the effects of shori-term exposure to ians of srone
and particulate matter (PMa s} on pediatric emergency department visits for asthma and upper
respiratory infections in Bhode Island and to explore the it of the §

e respl } y Gepartment visits and air pollution was modified by
socioeconomic status,

L Data on pediatr gency departraent visits during 2005 to 2009 came from the
Rhode island Deparoment of Health's public use date file from the state’s 11 acute ssre general
hospitals and ingluded smergency visits for childven discharged home and

drai as an b § nary ternats classtication of disease Bth revision {ICD-B-CM)
diagnostic codes were used to defing an emergency department visit for asthma {493} and
upper respiratory infections {460~466, 477} with any fourth or fifth digit extension.

We obtained dutly measures of P, s from five toring stations in of ion i Rhode istand
fror the US Environmental Protection Agency {EPA) snd computed daily stetewide mean
concentrations of the We obtal hourly mes of ozone from three Rhode

island monitors from the US £PA, averaged the hourly values across all monitors, and computed
the dally statewlde elght-hour mean ozone levels from March to Detober of each vear. Uataon
ambient temperature, dew paint and b i pressure camne from the Nationad
Weather Service station at TF Green airport in Warwick, Rhode island.

At ified case-cro ey design was used to the it pottutant
fevels and respiratones T y department visits. in this design, each subject’s
befove 8 ining event {case period) is compared with his or her own exposure

experience during one or more control periods when the subject did not become a case, We
chose control periods such that axpostres during the case peviod ware compared with
exposures ocgureing on other days of the same month falling on the same day of the week as
the case period. This design is effective in controlling for seasonality, time trends, and chronic
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andd slowly varying p tal d For each poflut we siroud sy eval dthe
association of pollution levels ¢ to 2 days prior to admission {iags -3 days] using unconstrained
distributed lag models. We performed conditional logistic regression to obtain esth of

odids ratios and 35% confidence Intervals {Cls). We report effect estimates as the percent
change in the rate of ED visits per interquartile range (HOR) increase in mean daily poliutant
favels. Inall models, we led for p e ing by amt o and dew

point terperature using natural cuble splines with 3 degrees of freedom for each varfalile,

Socioeconomic status was ¢ at the individuat and neighborhood level, based on
insurance staus {private versus Meds and the per ge of residents In 2 census tract
fiving at or below the federal poverty level {<20% versus 220%),

Asgsotiations b padistric y deparbment visits for respiratory-related
conditions and exgosurs to PN s were significant and swongest for children on Medicoid and
Jar children living in high poverty neighborhoods. At lag O days {day of admission), an
emergency departiment visit for asthima was increased by 5% for children enrolled in Medicaid
{Odds vatio: 1.05, $5% €1 1.0%, 1.10) for an intecquartile Increase of 6.3 ygfmzln PMas,
adjusted for temperature and relative humidity, An interquartiie increase of 6.8 ggims nPMas
wag i with a 3% incr n y department visits for upper respirstory
infections ai lag 1 day for children i i, ad

in Medicaid, adjusted for temperature and relative
humidity (Odds ratio: 1.03, 95% Ci = 103, 1.05).

Atlag 0 days {day of admission), an emetgency department visit for upper respivatory infections

was increased by 4% for children fiving in high poverty neighborhoods for an ife
increase i PM asof 6.8 p.g/ma, i1 d for and refative humi {Dddds ratio:
1,04, 95% €11.03, 1LO6). Atfag 1 day {exposure to poliutant 1 day prior to admisslon), a 0.02
ppm ircrease of in ozone concentration was ¥ with a 4% incr in ¥
department visit for upper respirstory infections, adj + for tempersture and

humidity, although the $5% confidence intervals slightly overlappad 1.00 {Odds ratio: 1038,
959 Ci = 0.98, 1.08). increases in czone tions were not i with pediatric

asthma emergency department visits st lag 0, 1 or 2 days.

Conch Undey ing the fink b pofiution and children’s health has become
increasingly important to 3 wide audience in Rhade islend and nationally. The results of the
current study show real increases in the refative risk of pediatric emergency department visits
for asthma and upper respiratory infections for children fted in Medicaid and for children
fiving In high poverly neighborhoods. Automobile exbaust contributes heavily 1o PMag
pollution and many of Rhade Island’s high poverty neighborhoods abut 95 and 193,
the heaviest traveled roads in the state. Bvenat selatively low concentrations of o2one and
PMe s, cutdoor poliution ¢ 20 the burden of emergency department visits for padiatric
asthma and upper respiratory infections in children of lower socioeconomic status.
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Responses to Follow-up Questions from:
Senator Thomas R. Carper

1. On the day of our hearing, D.C., parts of Maryland and all of Delaware were under a code
orange alert for ozone health concerns. Can you take a moment and explain what this
means and what it might mean for a child with asthma?

Yes Senator Carper, and thank you for your question. The code orange alert for ozone healith
concerns on that day referred to an elevated risk of illness for sensitive groups because of
increased levels of ground-level ozone. | will respond with a brief look at ozone, explain the
specifics of what leads to an air quality alert such as that one, and then respond to the second
part of your question about a child with asthma.

To better understand ozone requires a basic understanding of oxygen. it is well known that we
need oxygen to support life. Oxygen (O} is present in our atmosphere in the form of a gas,
composing 21% of the air that we take in with each breath. Oxygen cannot be stored in the
body and breathing constantly replenishes the supply. Oxygen can also be toxic at too high a
level of exposure over time, but the level in our atmosphere does not present a problem for us.
Two oxygen atoms often share electrons to achieve a lower energy state, so oxygen most
commonly exists in what is known as a diatomic form with the two oxygen {O) atoms together
referred to as “0,.”

Oxygen can also exist in a less stable triatomic form with the temporary addition of another
free oxygen atom, and this allotrope or variation of oxygen is known as ozone or “0..” The
formation and breakdown of ozone normally occur as part of nitrogen cycle reactions in the
environment, and ozone can be formed by natural events such as lightning. Oxygen is odorless,
but ozone has a pungent odor that may be noticeable in the air after an electrical storm. Ozone
is also formed when ultraviolet radiation from sunlight acts upon air pollutants such as nitrogen
oxides and volatile organic compounds, freeing up an oxygen atom which can bond with the
diatomic form of oxygen to create ozone.

When air pollution is higher and ozone precursors are more plentiful, the intense solar
radiation of summer supplies the ultraviolet rays to cause the photochemical reactions that
result in increased ground level ozone in the air that we breathe. This reactive oxygen species
can also be trapped and regionally concentrated by topography of the land and weather
conditions. Ozone adds oxidative stress and is a respiratory irritant that can trigger asthma.
Ground level ozone is one of the principal pollutants that are measured and reported in an
attempt to protect the public from air poliution.
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The Clean Air Act of 1963 and subsequent amendments have provided the framework for
federal regulations on air quality. The U.S. Environmental Protection Agency (EPA) sets federal
air quality standards, and works with local agencies to maintain an air quality monitoring
network. Local agencies are required to report local air quality from their monitoring networks
using the Air Quality index (AQl). This is intended to give the general public information they
can understand and act on, for example if they are in a sensitive group, as in this particular code
orange alert day. The local reporting agencies in this air quality alert example would be the
District of Columbia Department of Health Air Quality Division, Maryland Department of
Environment, and Delaware Department of Natural Resources and Environment.

The AQI ranges from 0-500, and has corresponding color codes across the scale. It is calculated
using a formula that converts the measured leve! of each of 4 principal pollutants into a number
on this scale for each pollutant. The 4 principal poliutants for AQI calculations are ground level
ozone, particulate matter, carbon monoxide, and sulfur dioxide. On the index scale of 0-500, a
value of 100 generally corresponds with the established threshold level for each principal
poliutant. The colors associated with each portion of the range of the scale are designed to
express a level of health concern for the given AQI value (and corresponding actual measured
level of that pollutant).

On the AQJ scale, 0-50 would indicate good air quality and have a green color. 51-100 would
mean the pollution level has increased to the moderate range, and be indicated by a yellow
color. Values of 101-150 mean the air is unhealthy for sensitive groups, and is indicated by an
orange color. Values of 151-200 mean the air is unhealthy for everyone and is indicated by a
red color. 201-300 is very unhealthy and has a purple color. 301-500 is hazardous air, and
would be indicated by a maroon color on the AQ! scale. On the day of the hearing, a code
orange air quality alert for D.C., Maryland, and Delaware was to inform the public that ground
level ozone had an indexed value of 101-150, and the health concern at that level is that the air
is unhealthy for sensitive groups.

Children are considered a sensitive group because of their higher respiratory rate, the amount
of air they move in and out of their lungs each minute which we refer to as minute ventilation,
and the time they spend outdoors playing. Ozone has clearly been established as an asthma
trigger, and therefore children with asthma are even more susceptible to having breathing
difficulties and worsening asthma symptoms on days such as the code orange day you referred
to in your question. This can lead to more uncontrolied asthma and lost school days, lost work
days for parents, less outdoor activities like recess at school, increased medication usage,
increased acute care and emergency visits, diagnostic tests, and potential hospitalization, all of
which add to the burden of asthma which is the most common chronic disease of childhood.
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Senator David Vitter

1. Mr. Ginda, you currently serve on the American Lung Association of New England, Rhode
Island Public Policy Committee (2009-Present). Is that correct?

Looking at the ALA Rhode Island Public Policy Agenda for 2011, Tobacco and outdoor
wood boilers and wood stoves are noted as a priority. Why was ozone omitted as a
priority?

Yes, that is correct Senator Vitter. | am currently on the Rhode Island Public Policy Committee
for the American Lung Association of New England (in a voluntary, unpaid advisory role}.

In the conference call where we reviewed the state policy agenda for 2011, | do not recall an
intentional omission of ozone as a priority, but rather just a focus on other air quality issues at
the forefront in Rhode island at the time. Healthy energy and fuel which help reduce ozone
precursors were at the top of the list in 2010, and efforts continue in that area as well. Itis
stated in the ALA Rhode island Health Promotion and Public Policy Accomplishments
publication for July 1, 2009 — fune 30, 2010, and highlighted in bold print, that American Lung
Association in Rhode Island leadership board members signed on to a letter asking EPA
administrator Lisa Jackson to strengthen ozone standards in the Clean Air Act. | believe there
was hope this would be accomplished, and with downwind sources still problematic, thought to
be a necessary part of continuing to improve air quality locally.

While it was before my time on the committee, in 2008 an element of the state ozone
attainment plan included “A Reasonably Available Control Measures (RACM) analysis showing
there are no additional emissions control requirements for point and nonpoint sources that
could be adopted in Rhode Island that would advance the State’s attainment year.” in July of
2011, Rhode Island Department of Environmental Management monitoring for ozone showed
maximum 8 hour ozone concentrations to be elevated in the moderate {yellow) range on 15
days of the 31 days of July at one or more monitoring locations in the state, and in the
unhealthy for sensitive groups {orange) range on 4 days in july. In 3 out of those 4 {orange)
days, the elevations were measured at two reference sites in the western and southern
portions of the state, and not at the urban monitoring location in close proximity to Interstates
95 and 195.

With action on a national level to address ozone, it allowed more focus on other issues for state
action. In this past state legislative session for example, there was also a push for municipal
waste incineration that necessitated a timely response and elevated priority given the health
risks from this source of particulate matter.
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2. Mr. Ginda, the CDC’s National Asthma Control program reporting in the recent America
Breathing Easier brochure that the causes of asthma are largely unknown. Do you agree
with this assessment regarding the causes of asthma?

Yes Senator Vitter, | do generally agree with the assessment with the following considerations.
In the same sentence of that brochure where it says the cause of asthma is largely unknown,
the sentence continues on to say “although sometimes having asthma is linked to a specific
trigger such as having inhaled certain chemicals at work. However, if someone in your family
has asthma, you are more likely to have it, so there may be a hereditary component to the
disease.” This brochure also states on the same page that, “In some people a single trigger can
set off an asthma attack, while for others several triggers must be present at the same time.”

Pinpointing an exact cause has been difficult because who actually develops asthma appears to
depend on a complex combination of genetics and environment where there is considerable
variability in both domains. There is a strong allergic link for many, and genetic predisposition
for developing asthma has also been suggested in the discovery of asthma susceptibility genes
on various chromosomes. Much has been learned about the allergic response, cellular
signaling, and pathways that may be involved or overly sensitive to certain stimuli. Whatever
the causative factor or combination of factors may be for a particular asthmatic individual, an
inflammatory response and bronchial smooth muscle spasm is triggered which leads to airway
narrowing, mucous production, and difficulty breathing as a result of airflow obstruction.

3. Can you explain why asthma rates have been going up while pollution rates have been
going down dramatically?

That is a great question Senator Vitter, and one which continues to be researched. There is no
clear explanation at this point that | am aware of, but the answer is likely multi-factorial. |
believe it is a combination of genetics, environment, and lifestyle. While air pollution is an
important component of environment, it is only part of the composite whole in terms of
asthma prevalence. Asthma susceptibility genes have been identified, and polymorphisms of
genes associated with the inflammatory process may likely play a role in how some react to
environmental irritants, so genetic predisposition passed on to children may be part of the
current population prevalence, which is then affected by individually variable, multiple outdoor

and indoor environmental triggers.

Whife | would agree that pollution levels have indeed come down historically thanks to
heightened public awareness of risks, and federal, state, and local action, | believe we still
poliute our environment in myriad ways, and often realize the environmental antecedents of
disease years later. For example, there is concern about potential effects of air pollution later
in life expressed in the Mexico City study data | presented in my testimony (Calderdn-
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Garciduefias [, Mora-Tiscarefioc A, et al, 2006). Although there were alarmingly high
percentages of significant abnormalities seen on the lung radiographs and computerized
tomography in healthy children, they saw a lower percentage of current pulmonary function
abnormalities. These types of radiological exams are not typically done on a routine basis in
healthy children, nor really is screening spirometry for that matter. | would be concerned about
underlying inflammatory changes as a result of exposure to air pollution that may be otherwise
unrecognized and uncontrolled, and could contribute to increased asthma prevalence if there is
a later clinical diagnosis of asthma when a previously healthy child becomes symptomatic.

As pollen profiles change with season and climate, there may also be a connection with allergic
asthma in atopic individuals. From a lifestyle perspective, in non-allergic asthma, obesity has
clearly increased in the population and a pro-inflammatory state has been suggested as part of
an obese asthma phenotype. Increased obesity in adults and children can also increase risk of
gastro-esophageal reflux which can be an asthma trigger. Smoking, environmental tobacco
smoke, living conditions, and indoor air quality are still issues for many in the population, so
these also likely play a role in current asthma prevalence. Also related to lifestyle is that we
have a more mobilized society with greater energy needs than ever, and both transportation
and industrial sources of pollution still exist where controls are not mandated or inadequate.

From a microbial perspective, some have questioned the potential role of viruses such as
rhinovirus for example, and others have proposed a hygiene hypothesis whereby less infections
in childhood and less exposure to other children with smaller families may result in an altered
immune response and an overstimulation of that pathway in response to a causative agent. In
summary, while having to answer no at the present time in terms of an absolute scientifically
conclusive answer, | just wanted to offer an explanation of some of the potential contributing
or causative factors being considered, and | appreciate the question.

4. Mr. Ginda, CDC reports that asthma symptoms can be triggered by breathing in allergy-
causing substances including animal dander, changes in weather, exercise, mold, pollen,
respiratory infections, strong emotions, stress, tobacco smoke and air pollution. it goes
on to state that eliminating tobacco smoke from the home is the single most important
thing a family can do to help a child with asthma. Do you agree that eliminating tobacco
smoke from the home is the single most important thing you can do to help children with
asthma?

I agree with all of the listed triggers of asthma symptoms and that eliminating tobacco smoke
from the home is certainly very important for an asthmatic. As far as being the single most
important thing however, my answer would depend on the situational relevance of that
recommendation based on the individual circumstances. Each of those triggers may have more
or less of an effect on the asthma control for a particular child and that is what makes agreeing
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or disagreeing with a rank order difficult. While avoiding tobacco smoke clearly is beneficial,
perhaps making sure that rescue medication is available for the child at school would be a top
priority in a particular situation.

| have not seen that statement in the context of where it was made, but the educational intent
was likely to emphasize to family members the importance of eliminating tobacco smoke if it is
present in the environment of an asthmatic child. In a CDC publication titled “You Can Control
Your Asthma — A Guide to Understanding Asthma and its Triggers,” there is a statement which
says “Parents, friends, and relatives of children with asthma should try to stop smoking and
should never smoke around a person with asthma. They should only smoke outdoors and not in
the family home or car. They should not allow others to smoke in the home, and they should
make sure their child’s school is smoke-free.”

Sometimes a seemingly obvious asthma trigger such as tobacco smoke may be prevalent in the
indoor environment, yet parents, relatives, or friends do not recognize the impact on the child.
| am reminded of this when | see children having to ride in cars with someone smoking which is
clearly not in the best interest of any child, let alone a child who may have asthma. Tobacco
smoke is worthy of general educational emphasis because it is a relatively common and
modifiable risk factor in the indoor environment, and good advice for a family to consider as a
first step in helping a child with asthma who may be exposed to tobacco smoke.

5. Of all the potential triggers for asthma symptoms, where do you rank current ambient
levels of ozone?

This is another great question that | have given a lot of thought, but it is difficult to rank current
ambient levels of ozone in comparison to other triggers. When { reflect on seasonal variability
with ozone and the long sunny days of summer with more outdoor activity, | also consider the
same seasonal variations that exist with other outdoor asthma triggers such as different
pollens. Many triggers in the indoor environment such as mold or dust mites may exist year-
round and be more problematic for some, but a key difference to me is that while remediation
of these indoor triggers may be possible to some degree in order to maintain better asthma
control, outdoor air quality is most often out of the realm of individual control. Asthma is a
heterogeneous disease with individual variability, and levels of ambient ozone can be high
enough to be a problem for asthmatics.

Some individuals may be genetically more susceptible to the oxidative stress of ozone while
others may be more genetically protected. A recent paper out of UNC Chapel Hill in July of this
year (Peden DB, Immunol Rev. 2011 Jul;242(1):91-105) describes ozone as a common
environmental contaminant that causes asthma exacerbation, and describes the phenotype
response characteristics. If also notes that innate immune responses are affected by oxidative
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stress, and that ozone has “the ability to enhance the response to inhaled allergen.” This
makes me think about the potential role ozone may play even in allergic asthma. Since there
are an increasing number of patients with asthma and other chronic lung diseases, more people
are especially susceptible to ozone exposure and the oxidative stress of this reactive oxygen
species in the lungs. There is also evidence that suggests adverse effects in healthy individuals.

In 2008, a secondary analysis of existing data for 30 healthy young volunteer adults exposed to
0.06 parts per million of ozone showed showed that “Exposure to 0.06 PPM O3 causes a
biotogically small but highly statistically significant decrease in mean FEV(1) responses of young
healthy adults (Brown IS, Bateson TF, et al. Environ Health Perspect 2008; 116(8): 1023-6).”
Although the reduction in the amount of air that could be forcefully exhaled in the first second
was on average 2.85%, there were two in the group had a decrease greater than 10%.

Earlier this year in 2011, a study was published on a group of 59 healthy adults age 19-35. In
that study, the researchers looked at measured pulmonary function and subjective symptoms
immediately before and after exposure to 0.0 parts per million {ppm) ozone, and 0.06 ppm
oxane for 6.6 hours in a chamber while undergoing intermittent moderate exercise. They also
measure polymorphonuclear neutrophil influx in 24 of those subjects 16 to 18 hours post-
exposure. These are the types of cells one would typically seen in a non-allergic inflammatory
response. They concluded that “Exposure of healthy young adults to 0.06 ppm ozone for 6.6
hours causes a significant decrement of FEV(1) and an increase in neutrophillic inflammation in
the airways. GSTM1 genotype alone appears to have no significant role in modifying the effects
{Kim CS, Alexis NE, et al. Am J Respir Crit Care Med 2011; 183(9): 1215-21).”

6. Mr. Ginda, A 2008 study by O’Conner et al. in the Journal Allergy and Clinical Immunology
examined the relationship between various pollutants including ozone and lung function,
symptoms, and school absences, in 861 inner city children with persistence asthma. The
study was conducted by researchers at EPA, seven leading medical centers and the
National Institute of Allergy and infectious Diseases. The study reported “ozone
concentrations were not significantly associated with symptoms or school absences” and
the “changes in lung function were small and not statistically significant.” Mr. Ginda, are
you familiar with this study? Can you speak to its conclusions?

Yes Senator Vitter—This study was titled “Acute respiratory health effects of air poliution on
children with asthma in US inner cities.” The background of the study was that children with
asthma in inner cities may be particularly vulnerable to the effects of traffic related air
pollution. It was designed to look at fluctuations in outdoor air pollution and effect on asthma
morbidity in inner city children. The researchers looked at 861 children with persistent asthma
in 7 urban communities in the United States. Interestingly, almost all pollutants from
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aerometric monitoring data measurements were below the National Ambient Air Quality
Standards.

In this study, they did find that effect estimates in 1 day and 5 day average concentrations
models for ozone were not different. The effects on forced expiratory volume and peak
expiratory flow rate were smaller and not statistically significant. When looking at the results in
a 3 pollutant model which included ozone, particulate matter 2.5 microns in diameter (PM 2.5),
and nitrogen dioxide as predictors of forced expiratory volume in 1 second (FEV1), they found
higher levels of PM 2.5 and nitrogen dioxide were independently associated with decreases in
FEVI.

There was an association of similar magnitude between ozone and FEV1 but it was not
statistically significant. However, when looking at the 3 pollutant model for peak expiratory
flow rate, 5 day average concentrations of nitrogen dioxide and ozone were independently
associated with a significantly lower peak expiratory flow rate. FEV1 may be a more sensitive
test for mild airflow limitation, but decreased peak expiratory flow rate in and of itself suggests
the presence of airflow obstruction and is an objective measurement that appears to be
predicted by ozone. Nitrogen dioxide and ozone also remained significant predictors of peak
expiratory flow rate in 5 pollutant models.

The authors also state in their discussion that associations between 5 day average and lung
function vs. 1 day average and lung function is consistent with previous reports. In their
conclusion they state that “Among inner-city children with asthma, short-term increases in air
pollutant concentrations below the National Ambient Air Quality Standards were associated
with adverse respiratory health effects (O’Connor GT, Lucas N, et al. | Allergy Clin Immunol.
2008 May;121(5):1133-1139).”

7. Another study by Schildcrout et al in the American Journal of Epidemiology was a large
study of 990 asthmatic children in eight American cities that examined the relationship
between exposure to ozone, daily symptoms and use of rescue inhalers. The study was
conducted by researchers at the University of Washington School of Medicine, University
of North Carolina School of Public Health and Vanderbilt School of Medicine. It was
sponsored by the Environmental Protection Agency and the Childhood Asthma
Management Program of the National Heart, Lung, and Blood institute. This study
reported that “ozone was unrelated to asthma exacerbations.” Mr. Ginda, are you
familiar with this study? Can you speak to its conclusions?

Yes Senator Vitter—The researchers in this study looked at 990 children in 8 North American
cities over 22 months and sought to investigate the relationship between 5 EPA criteria
poliutants and asthma exacerbations which were gauged by daily symptoms and use of rescue
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inhalers. They note in the introduction that “Of the Environmental Protection Agency's six
criteria pollutants, particulate matter and ozone have exhibited the most evidence of
associations with asthma exacerbation,” and they cite 12 references for this statement. With
respect to study design, they also note “Because the health effects of ozone are thought to
occur during the warm season, we limited the analysis of ozone to the months of May through
September in 1994 and 1995,” so ozone was an exception in the intended representation of
year-round associations with the other pollutants.

Although their findings differ from other studies, they found no warm season effect of ozone on
asthma exacerbations in this particular study. They stated that the lack of observed association
between ozone and asthma exacerbations in their study was not expected given what has been
reported in previous research. For comparison, in their introductory discussion they refer to an
example of another large analysis of 846 children living in 8 distinct cities participating in the
National Cooperative Inner-City Asthma Study which found that “during the summer months,
levels of ozone, nitrogen dioxide, and sulfur dioxide were associated with morning asthma
symptoms in single-pollutant models (Mortimer KM, Neas LM, et al. Eur Respir J 2002;19:699~
705).”

Strengths of the study are the inclusion criteria and follow-up, the total number of children, and
the length of the period of observation. Their modeling methodology and statistical methods in
the analysis involve a level of bio-statistical complexity that is beyond my level of expertise, but
t would also offer that the authors appeared as surprised as | was by the lack of effect they
found in this study with warm season ozone in contrast with other research. The reason for
this contrasting finding may be what the authors themselves offer in subsequent discussion
when they state “A total of 990 children were followed over the course of 22 months; however,
on a given day, the average number of children observed was approximately 12 per city, making
season-specific effects difficult to capture. More thorough city-specific analyses may also be
appropriate for the analysis of ozone (Schildcrout IS, Sheppard L. Am J Epidemiol
2006;164:505~517)."”

Thank you for your questions Senator Carper and Senator Vitter, | hope my responses have
contributed to the discussion and very much appreciate the opportunity to share them.

Responses to Follow-up Questions James £, Ginda, MA, RRT, AE-C, CHES
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Senator CARPER. Thank you, Mr. Ginda. Exactly five. Exactly 5
minutes. This is eerie.

Now, before Senator Udall showed up and joined this hearing, we
would go seven, eight, nine, 10 minutes. I don’t know what it is,
but this is pretty impressive. Not even calling the shots here. We
have had two consecutive witnesses who have come in at exactly
5 minutes.

We will see how you do, here.

STATEMENT OF JULIE E. GOODMAN, PH.D.,
DABT, PRINCIPAL, GRADIENT

Ms. GoopMAN. I will be under.

Senator CARPER. OK, well, talk slowly, then.

Ms. GoopMAN. Good morning, and thank you for the opportunity
to testify regarding air quality and children’s health. I am dJulie
Goodman, Ph.D., a diplomate of the American Board of Toxicology.
I am a Principal at Gradient, a firm specializing in human health
risk assessment in Cambridge, Massachusetts. I also teach a grad-
uate1 lllevel epidemiology course at the Harvard School of Public
Health.

I am presenting testimony this morning on my own behalf as an
independent scientist. I am not representing myself under any Fed-
eral contract or grant.

Clean air and children’s health are very important to me, both
as a scientist and as a mother. We all want clean air and appro-
priate standards if they result in health benefits. But unless there
is evidence that standards would improve health or reduce the dis-
ease burden associated with air pollution, resources should be used
toward other measures that would more clearly benefit society.

Several issues with EPA’s risk assessment methodologies were
noted this year by a committee assembled by the National Re-
search Council, or NRC, of the National Academy of Sciences. This
committee reviewed EPA’s draft assessment of formaldehyde, and
noted a number of things that had also been identified in previous
EPA assessments conducted over the last decade.

Some of the concerns raised include a lack of information regard-
ing study selection criteria, inconsistent methods for evaluating the
strengths and weaknesses of studies and the lack of a clear frame-
work for evaluating the weight of evidence for establishing what
causes adverse health effects. These are also major limitations with
EPA’s evaluations of the National Ambient Air Quality Standards,
or NAAQS, including the ongoing reconsideration of the ozone
standard, which is scheduled to be finalized in July.

A key point of my testimony today is that because of these limi-
tations identified by the NRC committee, the methods used by EPA
to assess the risks of air pollution are likely to over-estimate the
benefits of more stringent air quality standards. This potentially
diverts limited national resources to implementing air quality
standards that do not improve public health.

In the evaluation of air pollution studies, including the ongoing
ozone science assessment, EPA does not evaluate the strengths and
weaknesses of individual studies consistently. In several instances,
EPA criticized one study for using a certain methodology while an-
other study using the same methodology did not receive the same
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critique. This resulted in the latter study receiving more weight in
the overall analysis, when both studies should have been consid-
ered equally.

This is consistent with what the NRC committee said about the
formaldehyde assessment, and that some studies receive a fuller
treatment, including a more extensive assessment of bias and its
consequences for estimating effect measures and others receive less
attention.

This is a particularly salient issue when studies come to different
conclusions. EPA has a tendency to over-emphasize study results
that suggest a pollutant may be associated with a health effect and
de-emphasize or fail to consider at all study results indicating no
association. This leads to a biased assessment of the data. If simi-
lar studies show that a certain level of pollution is harmful in some
cases but not harmful in others, one must question both results
and not just the latter.

Study outcomes depend on many factors besides pollution, so the
results of a single study or part of a study are not sufficient to de-
termine what is occurring in the general population. Rather, real
effects should be seen in patterns within and across all relevant ep-
idemiology studies and consistent with the results of other types of
studies, such as toxicity, mechanistic and exposure studies. This
does not necessarily mean that all studies should be in complete
agreement, but rather, if a pollutant is truly causing a health ef-
fect, it will be evident when all of the data are considered as a
whole. EPA does not take this approach in assessing studies.

Overall, and consistent with the NRC formaldehyde committee
findings, a presentation of the study selection criteria and a clearly
articulated framework for weighing the evidence are critical fro any
determination of whether an air pollutant is causing a health ef-
fect. The NRC formaldehyde committee recommended that all key
studies need to be thoroughly evaluated with standardized ap-
proaches that are clearly formulated based on the type of research.

The committee also stated that strengthened, more integrative
and more transparent discussions of weight of evidence are needed.
The discussions would benefit from more rigorous and systematic
coverage of the various determinants of weight of evidence such as
consistency. These scientific guidelines should be followed by EPA
when evaluating air pollution studies as well. Today, they are not.

Finally, I would like to emphasize that I am not suggesting that
air pollutants do not cause harm at high concentrations. Studies
have shown consistently that they do. The issue is whether effects
occur at air pollution levels observed today. Correcting the weak-
nesses cited by the NRC committee by using a transparent weight
of evidence methodology could significantly improve our under-
standing of the risks posed by air pollution. This would ensure that
we do not use limited national resources to implement air quality
standards that do not benefit the health of children or the popu-
lation at large.

Thank you.

[The prepared statement of Dr. Goodman follows:]
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Good morning and thank you for the opportunity to testify regarding air quality and children's
health. Iam Julie E. Goodman, Ph.D., Diplomate of the American Board of Toxicology (DABT). Tama
Principal at Gradient, a firm specializing in human health risk assessment in Cambridge, Massachusetts. |
also teach a graduate-level epidemiology course at the Harvard School of Public Health. T am presenting
testimony this morning on my own behalf as an independent scientist. I am not representing myself under

any federal contract or grant.

Clean air and children's health are very important to me, both as a scientist and as a mother. We
all want clean air and appropriate standards if they result in health benefits. But unless there is evidence
that standards would improve health or reduce the disease burden associated with air pollution, resources

should be used towards other measures that would more clearly benefit society.

Several issues with EPA's risk assessment methodologies were noted this year by a committee
assembled by the National Research Council (NRC) of the National Academy of Sciences (NRC, 2011).
This committee reviewed EPA's draft assessment of formaldehyde (US EPA, 2010b) and noted a number
of things that had also been identified in previous EPA assessments conducted over the last decade. Some
of the concerns raised include a lack of information regarding study selection criteria, inconsistent
methods for evaluating the strengths and weaknesses of studies, and the lack of a clear framework for
evaluating the weight of evidence for establishing what causes adverse health effects. These are also
major limitations with EPA's evaluations of the National Ambient Air Quality Standards (NAAQS),
including the ongoing reconsideration of the ozone standard, which is scheduled to be finalized in July
(e.g., US EPA, 2008a and b, 2009, 2010a, 2011).

A key point of my testimony today is that, because of these limitations identified by the NRC
committee, the methods used by EPA to assess the risks of air pollution are likely to overestimate the
benefits of more stringent air quality standards. This potentially diverts limited national resources to

implementing air quality standards that do not improve public health.

In the evaluation of air pollution studies, including the ongoing ozone science assessment, EPA
does not evaluate the strengths and weaknesses of individual studies consistently. In several instances,
EPA criticized one study for using a certain methodology, while another study — using the same
methodology — did not receive the same critique. This resulted in the latter study receiving more weight
in the overall analysis, when both studies should have been considered equally. This was consistent with

what the NRC committee said about the formaldehyde assessment, in that "[sJome studies receive a fuller

Veamf3\G_DiveProjectsWEG Testimony\Goodman_Testimony_6_ Gradient
8_11.doex
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treatment, including a more extensive assessment of bias and its consequences for estimating effect

measures, and others receive less attention.”

This is a particularly salient issue when studies come to different conclusions. EPA has a
tendency to overemphasize study results that suggest a pollutant may be associated with a health effect
and de-emphasize, or fail to consider at all, study results indicating no association. This leads to a biased
assessment of the data. If similar studies show that a certain level of pollution is harmful in some cases

but not harmful in others, one must question both results — not just the latter.

Study outcomes depend on many factors besides pollution, so the resuits of a single study or part
of a study are not sufficient to determine what is occurring in the general population. Rather, real effects
should be seen in patterns within and across all relevant epidemiology studies, and consistent with the
results of other types of studies, such as toxicity, mechanistic, and exposure studies. This does not
necessarily mean that all studies should be in complete agreement; rather, if a pollutant is truly causing a
health effect, it will be evident when all of the data are considered as a whole. EPA does not take this

approach in assessing studies.

Overall, and consistent with the NRC formaldehyde committee findings, a presentation of the
study selection critetia and a clearly articulated framework for weighing the evidence are critical for any
determination of whether an air pollutant is causing a health effect. The NRC formaldehyde committee
recommended that all key studies "need to be thoroughly evaluated with standardized approaches that are
clearly formulated based on the type of research.”" The commitiee also stated, "Strengthened, more
integrative, and more transparent discussions of weight of evidence are needed. The discussions would
benefit from more rigorous and systematic coverage of the various determinants of weight of evidence,
such as consistency." These scientific guidelines should be followed by EPA when evaluating air

pollution studies as well. Today, they are not.

Finally, I would like to emphasize that I am not suggesting that air poliutants do not cause harm
at high concentrations. Studies have shown consistently that they do. The issue is whether effects occur
at air pollution levels observed today. Correcting the weaknesses cited by the NRC committee by using a
transparent, weight-of-evidence methodology could significantly improve our understanding of the risks
posed by air pollution. This would ensure that we do not use limited national resources to implement air
quality standards that do not benefit the health of children or the population at large.

Veamé\G_Drive\ProjectsVEG\Testimony\Goodman_Testimony,_6,

8_11.docx - Gradient
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Senator CARPER. Thank you, Dr. Goodman.
Dr. Thorning, please proceed.

STATEMENT OF MARGO THORNING, PH.D., SENIOR VICE
PRESIDENT, AMERICAN COUNCIL FOR CAPITAL FORMATION

Ms. THORNING. Thank you, Chairmen Carper and Udall, and
members of the Committee. It is a great pleasure to be here with
you.

My name is Margo Thorning. I am the Chief Economist for the
American Council for Capital Formation. We represent a wide
range of American industry, including manufacturing, financial
services, as well as individual investors and small firms as well.

In my testimony today I would like to make four points. First,
the benefits that EPA alleges stem from the Clean Air Act amend-
ments of 1990. The $2 trillion figure of economic benefits in the
year 2020 has no basis in economic reality. That $2 trillion number
is based on a survey of individuals asking them what would they
be willing to pay for a somewhat reduced risk of mortality. It is
also based on surveys of wage differentials between risky occupa-
tions like commercial fishermen and office workers.

So that number, the $2 trillion number, has nothing to do with
consumption spending, investment spending, government spending.
It doesn’t create a single job or cause anybody to spend any money.
So that number, the $2 trillion number, is not an appropriate one
to use to analyze the benefits of the Clean Air Act.

Second point, EPA did its own macroeconomic modeling to look
at the costs of the Clean Air Act amendments. I would like to show
chart one from my testimony. This is EPA’s own data showing that,
and the blue case is the cost only case, showing that GDP steadily
declines because of the Clean Air amendments. It is down by $79
billion in 2010, by $93 billion compared to the baseline forecast in
2015, and by $110 billion in 2020.

EPA also modeled a case where they assumed that the Clean Air
Act increased workers’ health, so that we had more workers work-
ing and that all the extra people actually found a job. In that case,
and that is the red bars in the chart, we still see losses in GDP
in 2010 and 2015. We only see a tiny $5 billion increase in GDP
in 2020. Compare that $5 billion increase in GDP to the $2 trillion
figure that EPA puts on their website as an indication of the eco-
nomic benefits of the Clean Air Act.

Also, EPA modeled the impact of the Clean Air Act on industrial
output. That is figure two in my testimony. It shows significant
losses in 2020 of industrial output, particularly in the other min-
erals category, which is bricks and gypsum and building materials.
Particularly losses in aluminum, electricity. Other hard hit indus-
tries are petroleum, transportation services. So when EPA does
standard macroeconomic modeling, it shows very significant im-
pacts, negative impacts on GDP.

Third point I want to stress is the link between economic growth
and reduced mortality. For example, a study by Professor Brenner
at Johns Hopkins University found over a 100-year look at the U.S.
from 1900 to 2000 a strong correlation between higher per capita
income and decreased mortality. That is figure three in my testi-
mony. In addition, a study by Sarah Berghard and her colleagues,
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she is at the University of Michigan, showed that higher unemploy-
ment levels have a significant negative impact on health.

The fourth point is that investment spending in the U.S. is se-
verely depressed. Compared to the fourth quarter of 2007 when the
recession began, we are still down $313 billion, first quarter 2011,
we are down $313 billion in investment spending compared to pre-
recession levels. That is figure four in my testimony.

The historical data show that each $1 billion increase in invest-
ment spending contributes 15,000 new jobs. And conversely, each
$1 billion decrease is responsible for a loss of 15,000 jobs. So focus-
ing on the conditions that will let American business feel com-
fortable to invest, to make productive new investments and hire
workers is going to be a key factor for our economic recovery.

So finally, I would say that policymakers need to be very careful
as they look at existing and new regulations to be sure the benefits
that are reputed to go with those are accurately done, that they
really represent real economic benefits, and be very careful as they
look at the cost. Because every existing and new regulation, the
cost should certainly be less than the benefits.

Finally, I suggest that the best thing we can do for children’s
health is to be sure their parents can find a productive, good-pay-
ing job. Thank you.

[The prepared statement of Ms. Thorning follows:]
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The Costs and Benefits of the Clean Air Act Amendments of 1990 on the
U.S. Economy
By

Margo Thorning, Ph.D.

Senior Vice President and Chief Economist
American Council for Capital Formation
Before the
Subcommittee on Clean Energy and Nuclear Safety
And
Subcommittee on Children’s Health and Environmental Responsibility
Senate Committee on Environment and Public Works
U.S. Senate
June 8, 2011
Executive Summary

EPA’s estimate of $2 trillion in CAAA benefits is flawed: The “economic value
calculation is based on (1) surveys that ask individuals what they would be © willing to
pay” (“stated” WTP) for a small increase in life expectancy and (2) the wage differential
between occupations of different riskiness such as a commercial fishermen compared to
an office worker(“revealed” WTP). The academic surveys of WTP used by EPA have no
link to overall economic activity and do not address how (or if) WTP affects the
components of GDP (consumption, investment, government spending and net exports).
EPA’s Macroeconomic Model Results Show that CAAA Slows GDP Growth : In
sharp contrast to EPA’s $2 trillion estimate of the “economic value” of the CAAA
described above, EPA’s own simulations with its macroeconomic model shows that the
CAAA has significant negative impacts on U.S. GDP growth over the 2010- 2020 period
(see Figure 1). GDP declines by $79 billion in 2010 and by $110 billion in 2020 relative
to the baseline forecast. In other words, the already implemented CAAA regulations have
real, quantifiable costs to the economy.

The Link between Economic Growth and Mortality Rate Decline in the U.S.: Many
scholars have documented the role between economic growth and declines in the U.S.
mortality rate. Professor M. Harvey Brenner of Johns Hopkins University concludes that
“Economic growth, cumulatively over at least a decade, has been the central factor in
mortality rate decline in the US over the 20th century”.

Restoring Strong U.S, Job and GDP Growth: Dramatic reductions in gross private
domestic investment since the last quarter of 2007 are by far the largest contributor to the
nation’s slow GDP growth. In recent years relationship between investment spending and
employment has been that each $1 billion dollar decrease in investment is associated with
a loss of 15,500 jobs in the U.S. Conversely, each billion dollar increase in investment is
associated with 15,500 additional jobs.
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The Costs and Benefits of the Clean Air Act Amendments of 1990 on
the U.S. Economy
By

Margo Thorning, Ph.D.
Senior Vice President and Chief Economist
American Council for Capital Formation
Before the
Subcommittee on Clean Energy and Nuclear Safety
And
Subcommittee on Children’s Health and Environmental Responsibility
Senate Committee on Environment and Public Works
U.S. Senate
June 8, 2011

Introduction

Chairman Carper, Ranking Member Barrasso, Chairman Udall and Ranking Member
Alexander and members of the Subcommittees, my name is Margo Thorning, senior vice
president and chief economist, American Council for Capital Formation (ACCF)*
Washington, D.C. I am pleased to present this testimony on the costs and benefits Clean
Air Act Amendments of 1990 on the U.S. economy.

The American Council for Capital Formation represents a broad cross-section of the
American business community, including the manufacturing and financial sectors,
Fortune 500 companies and smaller firms, investors, and associations from all sectors of
the economy. Our distinguished board of directors includes cabinet members of prior
Democratic and Republican administrations, former Members of Congress, prominent
business leaders, and public finance and environmental policy experts. The ACCF is
celebrating over 30 years of leadership in advocating tax, regulatory, environmental, and
trade policies to increase U.S. economic growth and environmental quality.

The Subcommiittee Chairmen and Committee members are to be commended for their
focus on how the Clean Air Act Amendments of 1990 (CAAA) are impacting health and
the U.S. economy. Given the continuing weakness of the U.S. economy, stubbornly high
unemployment rate and sluggish investment spending, a careful examination of whether
EPA’s calculation of $2 trillion in annual benefits of the CAAA is real should be a key
issue. Also important is the question of whether the actual economic and health benefits
from the CAAA are greater than the costs,

* The mission of the American Council for Capital Formation is to promote economic growth through

sound tax, environmental, and trade policies. For more information about the Council or for copies of
this j please ¢ the ACCF, 1750 K Street, N.W., Suite 400, Washington, D.C. 20006-

2302; telephone: 202.293.5811; fax: 202.785.8165; e-mail: info@acclorg; website: www.accforg
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Background

The U.S. Environmental Protection Agency’s report “ The Benefits and Costs of the

Clean Air Act from 1990 to 2020”  states that the economic value of the Act’s air
quality improvements will “reach almost $2 trillion for the year , a value which vastly
exceeds the cost of efforts to comply with the requirements of the 1990 Clean Air Act
Amendments™ The EPA report goes on to state that “Even if one were to adopt the
extreme assumption that air poilution has no effect on premature mortality —or that
avoiding such effects has no value—the benefits of reduced non-fatal health effects and
visibility improvements alone are more than twice the total cost of compliance with 1990

Clean Air Act Amendment requirements.”2

My testimony will examine whether EPA’s estimate of $2 trillion in benefits in 2020 is
based on sound economic modeling and whether the costs of the CAAA are in fact much
smaller than the benefits. The role of economic growth in reducing mortality is also
discussed as well as the importance of choosing regulatory polices whose costs are less
than their benefits. Given the current slow growth in jobs and GDP in the U.S. , careful
attention needs to be paid to the purported benefits and costs of existing and new
regulations of all types.

How is EPA ’s Estimate of $2 Trillion of CAAA Benefits Calculated?

EPA ‘s estimate of $2 trillion in benefits from CAAA in 2020 is based on : (1) survey’s

that ask individuals what they would be “ willing to pay” (called “stated” WTP) for a
small increase in life expectancy and (2) the wage differential between occupations of
different riskiness such as a commercial fishermen compared to an office
worker(“revealed” WTP). The academic surveys of WTP used by EPA have no link to
overall economic activity and do not address how (or if) WTP affects the components of
GDP( consumption, investment, government spending and net exports). “Willingness to
Pay” responses by survey participants or the wage differential between occupations with
different levels of risk do not create any new jobs, cause any investment or increase
levels of spending in the U.S. economy.

EPA’s Macroeconomic Model Results Show that CAAA Slows GDP Growth

In sharp contrast to EPA’s $2 trillion estimate of the “economic value” of the CAAA
described above, EPA’s own simulations with its macroeconomic model shows that the
CAAA has significant negative impacts on U.S. GDP growth over the 2010- 2020 period
(see Figure 1). GDP declines by $79 billion in 2010 and by $110 billion in 2020 relative

I The Benefits and Costs of the Clean Air Act from 1990 to 2020, U.S. Environmental Protection Agency,
Office of Air and Radiation, Summary Report, March 2011, page 2

Jhttp/iwww.epa.govicleanairactbenefits/febl | /summaryreport.pdf
2 Ibid. page 3.
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to the baseline forecast. In other words, the already implemented CAAA regulations have
real, quantifiable costs to the economy. Even when EPA adjusts the U.S. labor force for
estimated health benefits, the economy still shrinks in 2010 and 2015(see Figure 1). By
2020, there is a tiny increase in GDP($5 billion) under the labor force adjusted case. Note
that EPA calculation of a $5 billion increase in GDP in 2020 when health benefits are
included is only a tiny fraction( 0.25 %) of the $2 trillion in claimed * economic
benefits” from the CAAA.

In addition to estimating losses in GDP over the 2010-2020 period under the CAAA,
EPA’s macroeconomic model results also show losses in output by industry(See Figure
2). Losses in industrial output in 2020 range from over 5% in the category “other
minerals”, almost 4% in aluminum and electricity. Mining, other primary metals,
petroleum and transportation services also face significant reductions, compared to the
baseline forecast.

The Link between Economic Growth and Mortality Rate Decline in the U.S.

Many scholars have documented the link between economic growth and declines in
the U.S. mortality rate. For example, M. Harvey Brenner, Professor of Health Policy and
Management, Johns Hopkins University analyzed the relationship between real per capita

GDP and the decline in the mortality rate in the U.S. over the 1901-2000 period.3
Professor Brenner concluded that “Economic growth, cumulatively over at least a decade,
has been the central factor in mortality rate decline in the US over the 20th century{see

Figure 3).”4 He explains the “fundamental contributions of economic growth to the
reduction of poverty—through the elevation of real incomes via basic earnings and
government and employer contributions to the ‘social safety net’. For a broader view, it is
important to keep in mind investment in the sciences and industrial technologies that
directly minimize harm to health, including improved ergonomics, injury control, and
reduction of toxic emissions. Of enormous importance is the considerable investment in
new medicines, types of surgery and prosthetics, structure of care and hospital facilities

and ambulance services.”

The role of unemployment is also an important factor in the health of U.S. workers.
Professors Burgard, Brand and House have documented the negative relationship
between job insecurity and worker health in a recent article in Social Science and
Medicine. They conclude that persistent job insecurity is a significant predictor of

subsequent health.6

Restoring U.S. Job and Economic Growth

3 M. Harvey Brenner, Commentary: Economic growth is the basis of mortality rate decline in the 20*
century-experience of the United States 1901-2000, International Journal of Epidemiology , July, 2005,

http://ije.oxfordiournals.org/content/34/6/1214. full.pdf

4 Ibid. page 1214.

5 Ibid. page 1216.

6 Sarah A. Burgard, Jennie E.Brand, James S. House, Perceived job insecurity and worker health in the
United States, Social Science and Medicine, September, 2009, pages 777-785.
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The continuing weakness of U.S. economic growth(1.8 % in the first quarter of 2011)
and high unemployment rate(9.1% in May) is of concern to policymakers and workers
alike. Although business confidence has improved in the last several months, the business
community faces uncertainty on an unusually large number of fronts. For example, the
implementation of health care and financial reforms legislation, the specter of an $18
trillion dollar federal debt in 2021 as well as the unknown cost of complying with various
EPA regulations.

As illustrated in Figure 4 dramatic reductions in gross private domestic investment since
the last quarter of 2007 are by far the largest contributor to the nation’s slow GDP
growth. Gross private domestic investment was down by $313 billion in the first quarter
of 2011 relative to the fourth quarter of 2007. In recent years relationship between
investment spending and employment has been that each $1 billion dollar decrease in
investment is associated with a loss of 15,500 jobs in the U.S. Conversely, each billion
dollar increase in investment is associated with 15,500 additional jobs.

Conclusions

Restoring strong growth to the U.S. economy will require that policymakers fully
understand the data being provided by regulatory agencies so as not to impose undue
costs that restrain investment spending and job growth. Current and proposed regulations
should be analyzed with using sound economic principles and widely respected
economic models. EPA’s estimated $2 trillion in “economic value” from the CAAA
clearly does not meet those criteria. In addition, EPA’s own economic modeling shows
that the CAAA results in lost GDP and reductions in industrial output over the next

decade.
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Figure 1. EPA's Estimate of Economic Impact of Clean Air Act Amendments of 1990 on
U.S. GDP, 2010-2020
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Sourca: The Benefits and Costs of the Clean Alr Act from 1990-2020, U.S. Environmental Protection Agency, Office of Air and Radiation,
Apirt2011, http://www.epa.gov/cieanairactbenefits/febli/fulireport.pdf, Table 8-7and Table 8-8.
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Figure 2. Percent Change in Industry Output in 2020: Cost-Only Case
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http://www.epa.gov/cleanairactbenefits/feb1 1/fullreport.pdf, Figure 8-5.
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Figure 3. Relation of real GDP per capita to age-adjusted death rates, US 1900-2000
(natural logarithms)
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Figure 4. Key Quarterly GDP Components Compared to 2007 4th Quarter (Billions of
2005%)
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Senator CARPER. Thanks very much.
Ms. Resnik, you are recognized. Please proceed.

STATEMENT OF PATTY RESNIK, RRT-NPS, MBA, FACHE, CPHQ,
CPUR, CORPORATE DIRECTOR, PERFORMANCE IMPROVE-
MENT/UTILIZATION MANAGEMENT, CHRISTIANA CARE
HEALTH SYSTEM

Ms. REsNIK. Thank you. I would like to thank Chairman Carper
and Chairman Udall and Committee members here for the oppor-
tunity to speak today and for your work here.

I am Patty Resnik, I am the Corporate Director of Performance
Improvement and Utilization Management at Christiana Care
Health System in Delaware. We are the largest health system in
Delaware. And today I am representing not only the tens of thou-
sands who suffer from chronic lung disease in Delaware, but also
the over 890,000 people of our State who desire to breathe clean
air and so protect their good health.

I am a registered respiratory therapist with a sub-specialty cer-
tification in neonatal pediatric respiratory care and my professional
background also includes education, training and certification in
health care quality and utilization management. There are over
150,000 practicing respiratory therapists in the United States.
Therapists work under the direction of physicians and they evalu-
ate, treat and care for patients with cardiopulmonary disease, such
as asthma.

Asthma is a chronic disease of the respiratory system. Asthma
causes swelling and narrowing of the airways, making it difficult
for a person to breathe. An asthma attack occurs when a person
encounters or is exposed to a trigger. Triggers are different for each
individual, but air pollution is a trigger for many people, especially
children. Because children’s airways are smaller than adults, an
asthma attack can be more severe for a child.

When you consider some of the asthma statistics, asthma affects
8.5 percent of the children in the United States. It is the most com-
mon chronic disease in children. It accounts for missed school days,
children with asthma miss approximately 2.48 more school days,
accounting for the most common cause of absenteeism.

Economic costs are estimated to range between $12.7 billion and
$19.7 billion with approximately $2 billion to $2.3 billion directly
attributed to children’s asthma direct medical costs and the indi-
rect costs of lost productivity from parental work lost time. In Dela-
ware specifically, in 2008, asthma was one of the top three diag-
nosis for hospitalization for ages 1 to 17.

At our health system, Fiscal Year 2009, a little over 1,900 emer-
gency room visits for asthma, age 18 and younger, making up 22
percent of these visits. At that same time period, about 398 hos-
pital admissions with an average length of stay of 3.7 days. And
what that means is that a child in the hospital for 3.7 days is miss-
ing approximately 4 days of school, and typically a parent will stay
with their child while they are hospitalized, so that parent, if work-
ing, misses 4 days of work.

In Fiscal Year 2010, we saw 11 percent increase in admissions
to 441 with an average length of stay of 3.78, and a 5 percent in-
crease in our ED visits as well in that time period. We have taken
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emergency response to asthma to the highest level, including the
availability of having anesthesia in the emergency room to treat
people who are resistant to standard care.

In the American Lung Association State of the Air report, every
county in Delaware received failing grades for ozone, including
Newecastle County, the most populated county, as part of the Phila-
delphia metro area, is among the to 25 most polluted cities for
ozone.

As a full-time working mom with two children, I am concerned
about the quality of air. I had the opportunity to serve two terms
as our PTA president of my son’s elementary school. Early in the
first part of my first term, late spring, hot ozone days, the air con-
ditioning malfunctioned. I was inundated with emails and phone
calls from parents concerned over the impact of air quality on their
children, parents of asthmatics concerned about availability of their
child getting from their classroom to the school nurse to get their
medications, concerns from parents about early dismissals and hav-
ing to make alternate child care arrangements, so that someone
could be home to meet their children, myself included. This does
not account for the lost educational time these children experience
due to the repeated early dismissals.

Fortunately, our PTA was able to collaboratively work with our
local Government and our local school board to fix that situation,
taking over a year to do so.

The Clean Air Act is a vital public health law. It sets health-
based air quality standards. The EPA and States around our Coun-
try have worked to implement this vital law that reduces air pollu-
tion, and it is working.

I entrust this Committee to protect all those at risk from air pol-
lution, those who are most vulnerable, such as our children, to our
health enthusiasts. Thank you very much.

[The prepared statement of Ms. Resnik follows:]
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Statement of
Patty Resnik, RRT-NPS, MBA, FACHE, CPHQ, CPUR
Corporate Director, Performance Improvement/Utilization Management
Christiana Care Health System

Before the
Senate Committee on Environment and Public Works
Subcommittee on Clean Air and Nuclear Safety and Subcommittee on Children’s Healthy
and Environmental Responsibility
" Air Quality and Children’s Health" Hearing

Washington, D.C.

June 8, 2011

Good morning, I would like to thank Chairman Carper, Chairman Udall, Ranking Member
Barrasso, and Ranking Member Alexander and Committee Members for your work here today. 1
am Patty Resnik, RRT-NPS, MBA, FACHE, CPHQ, CPUR, Corporate Director of Performance
Improvement/Utilization Management at Christiana Care Health System in Delaware. Today, 1
am representing not only the tens of thousands who suffer from chronic lung disease in
Delaware, but also the over 890,000 people of our state who desire to breathe clean air and so

protect their good health.

I am a Registered Respiratory Therapist with a sub-specialty certification in Neonatal and
Pediatric Respiratory Care. My professional background also includes education, training, and
certification in healthcare quality and utilization management. There are over 150,000 practicing
Respiratory Therapists (aka Respiratory Care Practitioner or RCP) in the U.S. RCP’s work under
the direction of a physician and they evaluate, treat, and care for patients with cardiopulmonary

disorders such as asthma.

Asthma is a chronic disease of the respiratory system. Asthma causes swelling and narrowing of
the airways making it difficult for the person to breathe. An asthma attack occurs when a person
encounters a trigger. Air pollution is a trigger for asthma for many people, especially children.
Because children’s airways are smaller than adult’s, an asthma attack can be more severe for a

child.
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Asthma affects 8.5 percent of children in the U.S. and is the most common chronic disease.
Children with asthma miss 2.48 more days of school than their peers making it the most common
cause of school absenteeism (Partnership for America’s Economic Success). The economic costs
of asthma are substantial ranging from an estimated $12.7 to $19.7 billion (Weiss and Sullivan,
2001). This includes both direct medical costs and indirect costs of lost productivity. It is
estimated that the annual cost of asthma in children ranges between $2.0 and $3.2 billion. (Wang,

Zhong, and Wheeler, 2005; Weiss, Sullivan and Lyttle, 2000)

It is well documented that air pollution affects the health of adults and children. In Delaware,
asthma was one of the top three diagnoses for the most frequent reasons for hospitalization for
those aged 1-17 year in 2008 (Delaware Hospital Discharge Report, 2008). As an employee of
the largest healthcare system in Delaware, 1 am reminded of this every day. We see people enter
into our hospitals who are adversely affected by what they breathe. They are the real stories of

suffering.

At Christiana Care, during FY 09 there were 1968 emergency department (ED) visits for
asthma. Patients aged 18 or younger represent approximately 22% of the total asthma ED visits
during this time period. In addition, there were 398 hospital admissions for asthma for this same
time frame. The average length of stay (LOS) for these patients was 3.70 days. This means that
school-aged patients missed approximately 4 days of school for their admission to the hospital
for asthma. In FY 10, there was a substantial increase, 11%, in the number of hospital
admissions for asthma, to 441. The average LOS was 3.78 days. We also experienced a 5%
increase in the number of emergency department visits for asthmé, to 2064. Patients aged 18 or

younger again accounted for approximately 23% of the total asthma ED visits.
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Christiana Care has taken asthma emergency response fo the highest level. We offer life-saving
treatment for asthma including the availability of Isoflurane, an anesthetic agent, in the
emergency department(s) and critical care unit(s) if the patient presenting with a severe asthma
attack is resistant to standard treatment. We have offered this advanced treatment to Delawareans

since 1998,

What we see in our facilities reflects what the American Lung Association’s 2011 State of the
Air Report showed: that every county in Delaware received failing grades for ozone. In fact,
New Castle County, the most populated county, as part of the Philadelphia Metropolitan Area, is
among the top 25 most polluted cities for ozone and both year-round and short-term levels of
particles. Until air pollution fevels improve as a whole, the public’s health will continue to be at

risk.

It is imperative that we act now since children are one of the most vulnerable populations
affected by poor air quality. A large portion of a child’s lungs will grow long after he or she is
born. Tiny air sacs, called alveoli, continue to develop after birth. Those sacs are where the life-
sustaining transfer of oxygen to the blood takes place. In addition, the body’s defenses that help
adults fight off infections are still developing in young bodies. There is also the potential for
overall health impact due o restricted physical activity. Restricted activity may lead to obesity

which is a national health crisis. For instance, on high ozone days the recommendations include
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limiting outdoor activities. This forces children to remain indoors and participate in more

sedentary activities such as watching TV, playing video games, and lying around.

Despite the obvious physical differences, there are several other differences that may not be as
obvious. Children take in more air per unit of body weight then adults. (Hricko A, Preston K,
Witt H, Peters J, 2008) For example, if a child is running around outside playing a game, he may
take in 20 to 50 per cent more air than an adult would doing the same amount of activity. This

could mean the child is breathing in more air pollution too.

Children spend more time outside than adults as well. This often includes times when the air
pollution is at its peak. While outside they may not recognize the symptoms that adults feel
when exposed to high levels of ozone and particle poliution such as tightness in the chest,
coughing, watery eyes, sore throat, and headaches. They tend to keep playing and may

unknowingly put themselves at greater risk for an asthma attack.

The burden of poor air quality falls hard on families with limited financial resources. They often
suffer disproportionately from the pollutants they breathe because of where they reside. These
children often lack access to medical care necessary to treat the symptoms if they are recognized.

(American Lung Association, 2010}

As a mother of two children- a son and a daughter, I am concerned about the quality of air that
my children breathe. I have had the opportunity to recently serve two terms as the PTA
President at my child’s elementary school. Within my first term a spell of ozone action days
occurred and the air conditioner malfunctioned at my youngest child’s school. The temperature
inside the building was stifling and the air quality was so poor that children were sent home early
from school repeatedly. This happened close to the end of the school year and the air

conditioning could not be fixed and the early dismissals continued over the final weeks of

school.

Immediately I began getting calls from concerned parents and I was inundated with emails about
the poor air quality at the school. Several parents shared with me that their child(ren) suffered

from asthma and because of the poor air quality at the school, the child(ren) had to be kept home,
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missing full days of school. These parents also expressed concemn about the availability of their
child’s asthma medication at school. Medications were kept with the school nurse. To access
their asthma medication, the child would have to walk from the classroom to the school nurse’s
office. Imagine having to walk through a building, while trying to catch your breath, and
breathing in hot, stagnant air. Initially I thought that the malfunctioning air conditioner was a
school administration issue, not necessarily an issue for the PTA. But after listening to parents,
especially those with children who had asthma, or some other health condition, and considering
the purpose of the PTA — to promote the welfare of children - I realized that the members of our
PTA would be strong advocates for our children. Not only were children with a variety of
chronic illnesses such as asthma, diabetes, heart problems, etc, now at risk because they were

breathing in unhealthy air, but parents were stressed and worried.

Parents were forced to scramble for unanticipated child care to prepare for the early dismissals,
resulting in additional childcare expenses due to early school closures. I personally had to make
sure that someone would be available to meet my son, 8 years old at the time, at the bus so he
would not have to walk home alone. For those who had children with medical conditions—
including children with asthma, this was even more stressful. Finding caregivers who are

comfortable caring for a child with a medical condition is not always easy.

Of equal importance, all of the children were missing out on valuable classroom instruction for
an extended period of time. This situation happened at the end of one school year and then
continued into the early fall of that same year. So again, after having the summer off, the school
year started with early dismissals on hot days due to poor‘ air quality. Iam pleased to say that
the PTA board and membership advocated to the local school board and local government and
were able to work collaboratively with the school system to secure re-allocation of funds to
replace the air conditioning a year later. But this situation makes clear the often unrecognized

risks of unhealthy air quality.

Iam here today because I've seen the improvements in air quality that have made Delaware a

healthier place to raise children -- improvements made possible by the Clean Air Act. This vital
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public health law sets health-based air quality standards. The EPA and states around our country

have worked to implement the vital law that reduces air pollution. And it is working.

According to the EPA, the Clean Air Act Amendments of 1990 saved more than 160,000 lives in
2010. I entrust this Committee to protect all of those at risk from air pollution. Those who are
most vulnerable populations, such as children, and people with chronic diseases like asthma, to

the health enthusiast.

Thank you.
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Senator CARPER. Thank you so much. And thanks for the good
work that you and your colleagues at Christiana Care do for us
every day.

One of the guiding principles in my life is actually provided by,
of all people, Albert Einstein. Albert Einstein once said, “In adver-
sity lies opportunity.” We have plenty of adversity with respect to
our health care challenges in this Country. We spend way more
money than any other nation. We spend like 18 percent, something
like 16, 18 percent of GDP for health care. Places like Japan, they
spend half that. They cover everybody, they get better results. They
can’t be that smart, we can’t be that dumb.

But in that adversity lies opportunity. And the opportunity is,
how do we reduce our costs and get better health care results for
less money.

I think part of the solution is actually with respect to air quality.
One of the issues that Senator Inhofe, Senator Voinovich and oth-
ers on this Committee have worked on before is diesel emission re-
duction. For every $1 that we spend for diesel emission reduction,
with literally implementing and installing technology developed
and made in America, we basically get a benefit, economic and
health benefit of about $13. That is what I call taking adversity
and turning it into opportunity.

And it is not uncommon, you look in my State and you look in
other places where people live where there is a lot of highway traf-
fic, a lot of diesel truck traffic, especially, and to look at the inci-
dence of health impairment, particularly for kids, along those arte-
ries. It is pretty clear that something bad is going on, and we have
an obligation, and I think an opportunity, to do something about
it.

With that sort of set as a precursor, let me just ask a couple of
questions. First, I want to ask Ms. Resnik and Mr. Ginda, can you
take maybe a minute or two and talk about what a pediatric res-
piratory therapist does? What kind of treatments would a child re-
ceived under your care? Just be fairly brief, if you would.

Mr. GINDA. Yes, thank you, Senator. Children come into the hos-
pital for various reasons. A lot of the care that is provided is as
an outpatient now compared to the past, where the would pre-
viously be admitted. But infections of the lung, reactive airway dis-
ease of the upper airways, such as asthma, primarily. There is a
population with cystic fibrosis, a genetic disorder that would be
treated by respiratory therapists.

But evaluating the patient in the emergency room that would be
a child would involve listening to their lungs and listening to their
parent describe the symptoms the child has been having, working
with the physician to develop a treatment plan that includes medi-
cation administration to try and relieve the acute episode they are
going through. And then teaching related to measuring their pul-
monary function, so that we can actually record the airflow abnor-
malities and let them track it over time, teach them in a friendly
way, like we use a stop light, a red light, a yellow light and a green
light, when their peak flow is in the right range and as it starts
to decline.

So if they are having a bad air day, like Rhode Island was de-
clared today a bad air day, southern Connecticut, southern Massa-
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chusetts, extending out to Nantucket and Martha’s Vineyard, all
the way out in the water there. So on a day like today, if they were
having difficulty breathing, they could measure their peak flow. It
is just like taking their temperature if they felt sick, and get a feel
for whether that was abnormal.

Senator CARPER. All right, thanks.

Ms. Resnik, can you just respond briefly?

Ms. RESNIK. And in addition to that, the therapist would be
working with the family and the child to ensure that the family
and child understand what caused the trigger for their asthma at-
tack, what caused them to come to the hospital, do they have an
asthma action plan so that they can self-manage their disease at
home and not have to come to the hospital, do they have access to
medications, can the family afford those medications, and help de-
velop that plan for transitioning the child back to their home.

Senator CARPER. Can you give us a sense of what kinds of costs
are incurred by virtue of these treatments? Just give us an idea.

Mr. GINDA. Yes, Senator. In Rhode Island, 2007 data, the aver-
age hospitalization stay in Rhode Island for a child with asthma
was 2 days when they were hospitalized. A child under age 5 had
the highest hospitalization rate. The average charge for that hos-
pitalization was $7,840.

Senator CARPER. How much?

Mr. GINDA. It was $7,840. Now, in 2007 in Rhode Island there
were 1,856 emergency department visits by children with a pri-
mary diagnosis of asthma. The average charge for each one of those
emergency Department visits was $1,823 per visit. Again, children
under age 5 accounted for 46 percent of all the ED visits. And the
average charge was $2,013.

In Rhode Island, we see the highest visits by the socio-economi-
cally disadvantaged, particularly the Providence County area of
Rhode Island. The effect of asthma on blacks is four times that of
on Hispanic whites, and the effect on Hispanics is two times that
of whites. So they are tremendously different.

Senator CARPER. Wow. That is a lot of money.

Ms. Resnik, did you want to add?

Ms. RESNIK. I did provide in my testimony the statistics for Dela-
ware for Christiana Care. I would be happy to followup in writing
with you on the costs of that care.

Senator CARPER. All right.

I am going to stop right there and yield to Senator Barrasso. We
will have a second round of questions. Thank you for your re-
sponses. Senator Barrasso?

Senator BARRASSO. Thank you very much, Mr. Chairman.

Dr. Thorning, if I could, I was looking through your testimony
and there is a table two, a figure two of your testimony entitled
percentage change in industry output in 2020, and a cost only case.
It shows the sectors of the economy that would be most hit by this
new Clean Air Act regulations, it is going to be electricity, mining,
minerals, aluminum and coal. Then it goes on to show other sec-
tors, like agriculture, lumber, transportation, equipment, iron,
steel, plastics, rubber, petroleum also going to be hard hit.
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In your opinion, how vital are these sectors in the economy in
terms of manufacturing and developing the American products for
future and creating jobs in this Country?

Ms. THORNING. I think they are extremely critical to our eco-
nomic recovery and to our competitiveness internationally. For ex-
ample, the other minerals category that is most hard hit includes
a range of products used in building, road construction, home-
building. So to the extent those industries are impacted by these
regulations, it is going to be harder to see the kind of restart we
need in our economy.

Certainly the energy sector is critical. I don’t know if you noticed
Richard Fisher of the Dallas Feds discussion yesterday on
Squawkbox, high energy prices are one of the key problems right
now in terms of economic recovery. And electricity prices, too, we
need to focus on cost-effective policies that will help us have clean-
er energy and not negatively impact, not raise energy prices for our
households and producers.

Senator BARRASSO. That gets to the issue of child mortality, be-
cause you cited Professor Brenner of Johns Hopkins University,
who stated that economic growth leads to lowering of morality
rates.

Ms. THORNING. Yes.

Senator BARRASSO. So does that include lowering the mortality
rates for children as well?

Ms. THORNING. Of course, yes.

Senator BARRASSO. Thank you.

A couple other things. Dr. Goodman, you stated that the EPA
has a tendency to over-emphasize study results that suggest a pol-
lutant may be associated with a health effect, and then they de-
emphasize or fail to consider at all different study results when
they don’t see an association. Do you think the EPA’s practice in
this regard is scientific or is it something different?

Ms. GOODMAN. I’'m sorry, I don’t understand.

Senator BARRASSO. You said that the EPA has a tendency to
over-emphasize study results that they like, and under-emphasize
study results that they don’t like.

Ms. GOODMAN. Right.

Senator BARRASSO. Is that actually being fair and honest with
the American people?

Ms. GoopMAN. No, I don’t think it is an appropriate way to ana-
lyze scientific data. The appropriate way to analyze data is to look
at it all and give everything, every study equal consideration and
strengthen limitations equally among all studies.

Senator BARRASSO. Based on the scientific evidence, as opposed
to the ones you like, picking and choosing the ones you like and
the ones you don’t like?

Ms. GoobDMAN. Correct, based on the scientific evidence.

Senator BARRASSO. But if EPA is making policies this way, they
could then make decisions that needlessly cost jobs under the guise
of trying to say they are protecting the public health or environ-
ment?

Ms. GoobpMAN. That is possible, yes.

Senator BARRASSO. OK.
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Dr. Upson, I understand that the EPA has paid, has paid the
American Lung Association, and you are here representing the
American Lung Association, as a member of the board, that the
EPA has paid the American Lung Association more than $20 mil-
lion, perhaps double the payments that the EPA made to the Amer-
ican Lung Association in the 1990’s, and that the American Lung
Association also received another $3.7 million from the American
Recovery and Reinvestment Act of 2009, the so-called stimulus
package, is that correct?

Dr. UpsoN. I don’t know, sir.

Senator BARRASSO. Well, it is an article in the Washington
Times, Mr. Chairman. I would like to have that Washington Times
article from March 31st included in the record.

Senator CARPER. Without objection.

[The referenced material was not submitted at time of print.]

Senator BARRASSO. So the letter says that you, the American
Lung Association has been paid millions and millions of money
from the taxpayers, from the Environmental Protection Agency, as
well as this so-called Stimulus Act. It goes on to say that your or-
ganization puts ads, does polls and lobbies Congress specifically for
more EPA regulation. Your organization has sued to expand the
EPA’s authority. And your organization regularly issues reports
that lament supposedly poor air quality in the United States and
touts the purported benefits of EPA’s actions that they have paid
you to do and to say.

So just to make clear for the people who are here, does the Amer-
ican Lung Association, of which you serve on the board, does the
American Lung Association and/or its affiliates use taxpayer funds
to lobby Congress for more EPA regulations?

Dr. UprsoN. I am on the local board of New Mexico. I know that
in New Mexico, we do not receive any money from EPA.

Senator BARRASSO. Do you think it is appropriate for the Amer-
ican Lung Association to take money from the Government to lobby
the Government, to sue as well? Is that one of the goals of the
American Lung Association? Is that kind of why you went into
this?

Dr. UpsoN. The goal of the American Lung Association is to im-
prove lung health for Americans.

Senator BARRASSO. So it sounds good to you, these other things?
They sound fair?

Dr. UpsoN. The funds that are provided by EPA, as I under-
stand, are for specific programs. And we have somebody from the
American Lung Association who could answer that better than I
could, or I could get back to you in writing on the separation of
those funds. I know there are of course strict regulations on how
fund are used, so that there is no conflict of interest.

I think that the EPA and the American Lung Association share
the goal of improving lung health and, especially, I don’t know
about the EPA, but for the Lung Association, certainly especially
for children who are the most vulnerable to the effects of air pollu-
tion.

Senator BARRASSO. Thank you, Mr. Chairman.

Senator CARPER. If you just make sure you respond for the
record, that would be great. Thank you.
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Senator Udall.

Senator UDALL. Thank you, Senator Carper. I think Dr. Upson
is on the local lung board in New Mexico, and obviously the na-
tional association will respond and have an opportunity to put
things into the record here.

Dr. Upson, your testimony is pretty clear that abundant and
clear peer-reviewed research demonstrates that air pollution harms
health. I am quoting there from your testimony. There are a num-
ber of helpful examples in your testimony. Could you expand upon
this point for the benefit of those watching who may not be able
to read all the testimony?

Dr. UpsoN. Thank you, Senator Udall. There is an institute
called the Health Effects Institute, which is a non-profit organiza-
tion which is funded half by worldwide motor vehicle industry and
half by the EPA. And it reported recently, last year, on a very thor-
ough review of the literature on traffic-related air pollution. They
used rigorous guidelines into which studies they could accept or not
accept.

They found, many of the studies were not sufficient, they were
suggestive, but more research needed to be done. However, the evi-
dence was sufficient to support a causal relationship between expo-
sure to traffic-related air pollution and exacerbation of asthma.
And that has been found in literally hundreds of studies. There is
a suggestion that air pollution may in fact cause asthma, but we
don’t have enough strength to say that yet. But we do clearly know
that asthma exacerbations are related to air pollution.

There was a study done in Southern California which showed
that the risk of children developing asthma was three times that
for those living in the six high ozone communities compared to the
six lower ozone communities.

Senator UDALL. Dr. Upson, today with temperatures in Wash-
ington in the mid-"90’s and a code orange air quality alert, we obvi-
ously have high air pollution concentrations that may be come
unhealthy for sensitive groups like people with asthma. I have re-
ceived from many of my constituents in Albuquerque, saying, and
I want to quote a couple of these, “My son is one of the 47,000 New
Mexico children with asthma. He especially needs pollution-free
clean air.” Another Albuquerque resident, “Please continue making
every effort to protect environmental legislation, sincerely, someone
with asthma.” Another from the northwest part of our State, “My
husband is an asthmatic, and support for the current law really af-
fect us. Thank you for your work.”

Then finally, one says, and they wanted to post this to you, “Dear
Senator Udall, I have lived with the real life effects of air pollution.
As a mother, it is difficult to witness your child struggle with asth-
ma and feel like there is nothing that you can do, because there
are millions of children around the Country like my child in need
of cleaner air. I ask, is pollution from industrial sources like power
plants, do they place my children at risk of asthma attacks?”

What is your response to these kinds of questions from mothers
across America?

Dr. UpPSON. So the question is the contribution of pollution to
asthma attacks?

Senator UDALL. Yes.
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Dr. UpsoN. I think the evidence for that is unequivocal. And I
don’t think anybody disputes that air pollution causes asthma at-
tacks. I had asthma, I still have asthma, and as a child growing
up outside of Buffalo, New York, when the steel plants were in full
gear, there were nights when I was maybe eight or 9 years old, and
I would lie in bed struggling just to get every breath, and I was
afraid to go to sleep, because I thought that I would die if I wasn’t
using every ounce of energy I had to breathe.

So I know what those mothers are talking about. I see it in chil-
dren of friends, and certainly of course in adults with COPD, I see
the same things.

Senator UDALL. One of the witnesses, Dr. Goodman, used the
statement, I am not suggesting that air pollutants do not cause
harm at high concentrations. Studies have shown they consistently
do. But the point here is that in our communities right now, like
this high alert here, and like what is happening in New Mexico
with the wildfire pollution that is coming over from Arizona, the
levels that we are talking about today make a real impact on lungs
and have a definite impact on more vulnerable populations, isn’t
that correct?

Dr. UpsoN. That is correct, sir.

Senator UDALL. Thank you.

Senator CARPER. Thank you, Senator.

Senator WHITEHOUSE.

Senator WHITEHOUSE. Dr. Goodman, the sentence that was just
quoted as yours, so let me ask you directly, do air pollutants cause
harm at air pollution levels observed today?

Ms. GoobpMAN. There is no consistent evidence that at the levels
below the current standards that air pollution is causing health ef-
fects.

Senator WHITEHOUSE. There is no consistent evidence that air
pollution is causing health effects today.

Ms. GOODMAN. At exposure levels below the current standard.

Senator WHITEHOUSE. At exposure levels—but you don’t say, that
is not what your testimony says. You have said the issue is wheth-
er effects occur at air pollution levels observed today. Could you an-
swer that question? Do air pollutants cause harm at air pollution
levels observed today?

Ms. GoopMAN. What I am saying is studies that look at levels
observed today, which are generally below the standards, do not ob-
serve health effects associated with pollution consistently, or clear-
ly.
Senator WHITEHOUSE. So there are not air pollution effects from
air pollution levels observed today? That is your testimony?

Ms. GOODMAN. I am saying the evidence to date doesn’t clearly
show that, yes, that is what I am saying.

Senator WHITEHOUSE. Are you or your firm paid by the American
Petroleum Institute?

Ms. GOODMAN. Gradient has many private and public sector cli-
ents, and API is one of them.

Senator WHITEHOUSE. So you are? The answer is yes?

Ms. GOODMAN. Yes.

Senator WHITEHOUSE. Dr. Thorning, I am not sure I got the end
of your testimony exactly right, and I tried to find the language you
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used in your written testimony. I didn’t see it. But it sounded like
your recommendation for parents of a child suffering from asthma
is that the parents get a job. What would you tell the parents of
the 25,000 Rhode Island kids who have asthma who have jobs al-
ready about what we could be doing to help their kids not have to
face these bad air days that keep them indoors, not have to have
the emergency room visits that Dr. Ginda has referred to at Kent
County Hospital?

Ms. THORNING. Senator, the thought I am trying to get across is
that we need to focus on trying to restart the American economy
and get job growth going. As the chart that Senator Barrasso
showed, poverty has the most significant impact on children’s
health.

Senator WHITEHOUSE. But what about a child who is not in pov-
erty? Children get asthma who aren’t in poverty, children get asth-
ma whose parents work. What do you do for them? They are in the
hospital, too. They are part of that 25,000.

Ms. THORNING. I think we need to take care, as we look at these
existing regulations and future regulations, to be sure that the ben-
efits equal the costs. It is pretty clear that the benefits EPA has
alleged that stem from this Clean Air Act amendments are sub-
stantially overstated. We need to balance everything and——

Senator WHITEHOUSE. How do you value the cost of a mom who
has to spend 2 days in the hospital as Dr. Ginda suggested is the
average length of stay for somebody admitted for asthma? Where
is that priced in your calculus?

Ms. THORNING. I just refer to the economic calculations that EPA
produced with their macroeconomic sims that shows that overall
benefits, even when you factor in stronger health benefits in their
case, which is the red bars in my chart, you show negative impacts
on GDP. Every decrease in GDP means fewer jobs, lower

Senator WHITEHOUSE. I get the large point. But how does the
mom who is spending 2 days in the hospital worrying about her in-
fant, where does the cost of that factor into your calculation? That
is what I don’t see.

Ms. THORNING. That is certainly a cost to the individual family.
I am a macroeconomist thinking about what is best for the overall
economy. And right now, our key problem is slows job growth and
a very weak economic recovery. As Senator Barrasso’s chart shows,
poverty is the most significant negative impact on children’s overall
health. And to the extent we place regulatory burdens on industry
that make it difficult for them to invest and hire, we are not going
to see recovery. And that is going to have negative impact on chil-
dren’s health.

Dr. UpsoN. Senator Whitehouse, may I add something to that?
Senator Whitehouse. Of course.

Dr. UpPSON. There is evidence, we know that children in poverty
have higher rates of asthma. And there is evidence that the reason
for that is that those children are living in areas of higher air pol-
lution, they live closer to busy roads, they live closer to industrial
plumes. And it is not the poverty itself, except that poverty is what
keeps them living in areas of high air pollution.
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Senator WHITEHOUSE. Ms. Resnik, is there any doubt in your
mind that there is a correlation between to air pollution and asth-
ma?

Ms. RESNIK. My experience as a respiratory therapist is that
there are many different triggers of asthma. And air pollution cer-
tainly is one of those triggers.

Senator WHITEHOUSE. At levels observed today?

Ms. RESNIK. I am not familiar with that particular

Senator WHITEHOUSE. Well, at the levels that you actually see
out in the world today, that is causing these asthma reactions?

Ms. RESNIK. Yes, would be a trigger for asthma.

Senator WHITEHOUSE. Thank you.

Senator CARPER. Thanks, Senator Whitehouse.

A question if I could for Dr. Upson and for Ms. Resnik. Senator
Alexander is not here today, Senator Alexander from Tennessee. 1
have introduced legislation, a couple of Congresses, actually, but in
the last Congress we introduced legislation that would reduce air
toxics, reduce sulfur dioxide and nitrogen oxide emissions to levels
that are very similar to what the EPA has proposed. Cost estimates
of our legislation for the average household I believe were less than
$2 a month. Cost estimate of EPA regulations are expected to be
very similar.

Let me just ask both of you, if I could, as mothers and health
care professionals, would you be willing to spend $2 a month to
keep your kids from suffering from asthma attacks or neurological
damage from mercury exposure? Would $2 a month outweigh those
costs? What do you think?

Dr. UpsoN. I think it would. Of course, I am in a privileged cat-
egory and I would be willing to spend more than my share of that.
In fact, I have. I have put solar panels on my house, which will ac-
tually save me money in the long run. I have insulated my house,
I ride a bicycle to work. And I am doing what I can to reduce air
pollution, and I would certainly spend $2 a month more.

Senator CARPER. Thank you. Ms. Resnik?

Ms. RESNIK. As both a mom and a health care professional, I
would absolutely be willing to pay $2 a month for clean air and to
protect my children’s health.

Senator CARPER. Dr. Goodman, as a toxicologist, could you ex-
plain for us if you would what happens to a fetus or a child when
exposed to high levels of mercury, please?

Ms. GoopMAN. I am not prepared to talk about mercury today.

Senator CARPER. OK. Would you do that for us on the record?
Woul((li you followup for the record? That would be much appre-
ciated.

Ms. GoobMAN. I would be happy to.

Senator CARPER. Anybody else want to take a shot at that? I
don’t know if anybody else is prepared to.

Dr. UPSON. Mercury is a neurotoxin that settles out in the at-
mosphere, particularly in water systems. The primary source of
mercury in people in the U.S. today is from eating fish which has
ingested mercury which has fallen from the sky. It is a neurotoxin
that particularly affects children because of their developing brains
and nervous systems. And it has been shown to decrease cognitive
ability.
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Senator CARPER. All right, thank you.

This will be a followup for Dr. Goodman and also for Dr. Upson,
if T could. When EPA looks at health risks and air toxics, my un-
derstanding is that the agency does not look at the cumulative ef-
fect of exposure to many different toxics, but looks at them on a
one by one basis. Could a child’s exposure to one toxic, perhaps
dioxin or formaldehyde, be amplified by exposure to other toxics,
such as mercury or arsenic, so that a small amount of exposure to
one toxic may not seem that unhealthy, but when mixed together
with a number of others could be damaging, maybe even dan-
gerous? Could we be underestimating health risks to our children
as a result?

Dr. Goodman, could you respond to that? Then I will ask Dr.
Upson too.

Ms. GOODMAN. It is true that there haven’t been many studies
today where we are looking at these kinds of cumulative exposures.
But I do think that science is moving in that direction. But I would
say that when we do a lot of these human studies that we are
doing observational studies looking at people in the real world, you
are trying to isolate the effects of one particular chemical. But peo-
ple are exposed to everything else that they are exposed to in their
everyday lives. So often that could be accounted for.

And another thing to add is that in many of these studies, look-
ing at air pollutants, several air pollutants are measured and are
accounted for in the analysis.

Senator CARPER. Dr. Upson, please, same question.

Dr. UpPsoN. Yes, sir, I think that you are absolutely right, it is
very likely that the mix of pollutants is going to be found to create
more damage than any one individual. The ones we look at now are
surrogates for the whole mix. If we see a lot of those, we might
infer there are other pollutants.

There are problems with that because of dispersal and we don’t
know exactly what those other pollutants are. I think it is an area
that we need to invest some funding in for research to find out how
much the danger is and which mix is really the worst and what
we can do about it.

Senator CARPER. All right. And then just briefly, Dr. Upson, it
is my understanding that 2010 was one of the hottest years on
record. Throughout the northeast region of our Country it is esti-
mated that we had the most 90 degree plus days in the last 25
years recorded in 2010, while in 2009 we had the fewest number
of 90 degree days plus for the same time interval. At the same
time, we also had a rise in ozone days in 2010 compared to 2009.
I think the northeast region had something like 63 ozone days in
2010 and about 34 in 2009.

Do you believe the warm weather might have had something to
do with the difference in ozone days? Do you expect we might see
more ozone days to come, as our temperatures continue to rise?

Dr. UpsoN. Yes. Ozone is formed from the action of sunlight and
heat on nitrogen oxides and reactive hydrocarbons, so that as tem-
peratures rise, there is increased ozone formation.

Senator CARPER. Just a followup with Ms. Resnik and I will close
with this. You mentioned that there was an uptick in asthma re-
lated to hospital visits in 2010 compared to 2009 at Christiana
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Care. I realize there are many factors that are at play, but is it
possible that more ozone days could be one of those factors?

Ms. RESNIK. As you noted, Senator, there are many reasons why
that we could have seen an increase in those asthma visits. But it
is possible that ozone, air pollution could have contributed to that.

Senator CARPER. All right, my time has expired. Senator
Barrasso?

Senator BARRASSO. Thank you, Mr. Chair.

Just following up, Ms. Resnik, on the previous question, it is in-
teresting, because the Centers for Disease Control, they reported in
their May 2011, just last month in their update on asthma in the
United States that “We don’t know why asthma rates are rising.”
Do you agree with that?

Ms. RESNIK. I am not familiar with that. I would like the oppor-
tunity to respond in writing.

Senator BARRASSO. Have you done any research in the area as
to why asthma rates are rising and if so, can you tell us why they
have risen in the United States? Especially why, in my earlier tes-
timony, I talked about how pollution levels have significantly de-
clined in this Country over the last number of decades.

Ms. RESNIK. I have not specifically done any research in that
area. That is outside my realm of expertise.

Senator BARRASSO. Thank you.

Dr. Upson, tell me if you agree that doctors are not sure how a
person gets asthma.

Dr. UpsoN. That is correct. We don’t know all the causes. There
are probably multiple causes of asthma. Certainly genetics plays a
role. It is, there is more and more evidence that environmental ex-
posures play a role. We don’t know what causes asthma, that is
correct. We do know that asthma exacerbations or asthma attacks
are caused by air pollution.

Senator BARRASSO. I think we are pretty clear on the triggers of
an asthma attack for somebody who is already asthmatic. The
question is, why is that someone may become asthmatic. And you
talked about the genetic issue as one.

Dr. UPsoON. Yes.

Senator BARRASSO. OK, thank you. Thank you, Mr. Chairman.

Senator CARPER. Senator Udall—Dr. Udall.

Senator UDALL. Dr. Barrasso just asked the question, why asth-
ma rates are rising in the U.S. Dr. Upson, do you have an opinion
on that?

Dr. UpsoN. I don’t know why they are increasing. I think there
is certainly evidence, suggestive, not confirmatory yet, that air pol-
lution is related to the development of asthma. As I said, we know
that it triggers asthma, and everyone, I think, has been in agree-
ment there. I think it is an area that is ripe for more research. We
are trying to find out why, but we don’t have the answer.

Senator UDALL. Dr. Ginta, do you have an opinion on that?

Mr. GINTA. Thank you, Senator Udall. Within my written testi-
mony, I have an article that I published last month on diesel and
chronic respiratory disease, that would be in your packets. I refer
to that on page 17 of the article, that there is a connection they
are looking at between some chemical messengers called
interleukens, particularly interleuken 8, and then another one
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called granulocyte macrophage colony stimulating factor, which are
just a couple of genetic possibilities that they are looking at. These
inflammatory mediators are stimulated by air pollution, particu-
larly, and they are making that link. So that is the background
question that we look at in the clinical setting, this missing piece
of environment, are we adequately addressing it when we can con-
tinue to see clinical cases of asthma increasing and lack of control
in so many patients where we have really good drugs to control it,
even when they are accessible.

Senator UDALL. Thank you. Dr. Goodman, the American Lung
Association and the American Thoracic Association, the American
Society of Pediatrics, all groups of medical doctors and researchers,
are telling us that air pollution in American cities today is harmful
to public health. Your statement I read earlier continue with the
point, the issue is whether effects occur at air pollution levels ob-
served today. That seems to disagree with the medical groups’
reading of the evidence.

Are you saying we have no problem with air pollution in Amer-
ican cities today?

Ms. GoopMAN. What I am saying is there have been many, many
studies on air pollution and health effects. And if you look at cer-
tain studies, you will see that some of them report that certain lev-
els of pollutants are associated with health effects. But then when
you look at other studies, you will see that that is not the case. And
the issue is, there are many

Senator UDALL. No, that isn’t the question. Let me get you fo-
cused on the question here. The question I asked you is, are you
saying, are you saying we may have no problem with air pollution
in American cities today? I am talking about the air pollution in
American cities today. I am not talking about the selective pulling
out of information that you are doing from studies. Your state-
ments today seem to suggest that you have no problem with the
pollution levels in American cities today.

Ms. GoobpMAN. To answer that question, you really have to rely
on the scientific evidence. And what

Senator UDALL. Then the scientific evidence right now is that the
standards are exceeded in American cities today. So is there a
problem with public health on those standards being exceeded?
Most major American cities, like is occurring here in Washington
today, the standards are exceeded. Is that a problem for public
health?

Ms. GOODMAN. I really don’t feel prepared to answer that today.
Because really, what I am prepared to talk about is whether there
are health effects associated with levels in the studies that have
been published below the current standards. And there aren’t.

Senator UDALL. Well, the problem that we have today in our
American cities is that the standards that the EPA has put into
place are being violated. And we are having asthma attacks and we
are having all sorts of health consequences as a result of that, as
these medical doctors are telling us and medical doctors here on
the panel. That is what I wanted you to comment on, but I guess
you are not able to comment on that. You would rather comment
on picking out studies and arguing with small points with them.
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With that, Senator Lautenberg, why don’t you go to your ques-
tioning? Excuse me, I didn’t see Senator Vitter. Senator Vitter, you
are in line here. Please.

Senator VITTER. Sure, thank you.

It seems to me we could cut through a lot of this and similar de-
bates if we had confidence in good, sound science that wasn’t politi-
cized. So a big part of my goal in a lot of this work has been to
demand that we focus on sound science and basing our decisions,
legislative and administrative decisions, on that sound science.

I have to tell you right now, I have absolutely no confidence in
the science coming out of the EPA. As many of you may be aware,
I pushed a National Academy of Sciences report on one issue the
EPA was dealing with, formaldehyde, and finally got them to agree
to doing that. And the report came out about a month ago, and it
documented very clearly that the report and the recommendations
EPA had made were not sound, were not based on science, were
not credible. And this isn’t from some right-wing industry group,
this is from the National Academy of Sciences.

I wanted to ask all of you, starting with Dr. Goodman, are you
aware of that National Academy of Sciences report and that issue?
What do you think it says about the larger issue of getting sound
science as a basic for action, including at EPA?

Ms. GOODMAN. I am aware of that report, and I actually dis-
cussed it in my testimony today. As I said, I feel that the points
brought up in that report were not only relevant for formaldehyde,
but for many other EPA assessments, including their assessments
of the air pollutants that are addressed by the Clean Air Act.

Senator VITTER. What sort of systemic improvements at EPA do
you think it suggests?

Ms. GooDpMAN. I think it suggests that EPA needs to have a
framework for evaluating the weight of evidence, looking at consist-
ency within and among studies, looking at the strengths and limi-
tations of studies, and not giving more weight to certain studies
over others based on their results, but only weighing studies based
on the methods that are used.

Senator VITTER. OK. Any others like to comment on that?

Dr. UpsoN. The EPA works with CASAC, the Clean air Scientific
Advisory Committee, and I had some colleagues who were on that
panel, and they used rigorous standards to evaluate their studies.
I don’t know if that has been true in the past, but I think that is
true now. And I think there are other studies, as the one I men-
tioned on traffic-related air pollution, that uses very rigorous guide-
lines and comes to similar conclusions as the EPA. I agree that
sound science is the basis for all this.

Senator VITTER. I know the case study I am talking about is not
Clean Air related, I realize it is a different category. But it does
go to the broader issue. Are you aware of this National Academy
form%ldehyde study and the critique it included about EPA conclu-
sions?

Dr. UpsoN. I am not familiar with it.

Senator VITTER. Anyone else like to comment?

Mr. GINTA. Senator, I am not familiar with that National Acad-
emy of Sciences thing, but there are other studies from other coun-
tries, international studies, six Italian studies, that really are con-
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sistent with the conclusions. Mexico City had a really good study
where they looked at lung radiology and pulmonary function in
children chronically exposed to air pollution. They analyzed chest
x-rays of 249 clinically healthy children, 230 from Mexico City,
which is a heavily polluted area, chronically exposed to levels that
are greater than our national ambient air standards for PM 2.5.
They had a control group from the other city nearby that wasn’t
exposed.

But what they found was striking. They had moderate to severe
hyperinflations, which was air trapping, that we see in asthmatics,
in 1 child from the control city and 151 out of 230, or 65.6 percent
of the polluted city. They had additional linear markings in the
lungs consistent with inflammation that was mild to moderate, in
121 of the 230 children, which is 52.6 percent in the air pollution
cities. That was in Mexico City.

Italian studies have looked at six Italian cities. They have come
up with a similar thing, that air pollution is a trigger for wheezing
and gastrointestinal disturbances in children zero to 2 years of age.
So I would just offer that there are EPA-related, to my knowledge,
but as I evaluate the body of literature out there, they appear to
be well-designed, in my opinion. Not being an epidemiologist, com-
ing back.

There is also a meta-analysis that was done in 2010 that looked
at, it was really an analysis of the studies. Now, certainly there can
be external validity issues if somebody doesn’t include the right pa-
pers, or excluded papers that didn’t say what they wanted them to
say. But you go by the quality of the researchers, hopefully, that
picked those studies.

They selected 36 studies that were out there. And they were con-
clusive that short-term effects of PM 2 and NO2 in respiratory
health among children and asthma-like symptoms were consist-
ently related.

The last thing I would point out would be related to our national
air quality standards as far as ambient air, because that came up
before. There is a paper in your packet that I wrote last May, or
this past May, there were sub-ambient levels of air pollution associ-
ated with asthmatic symptoms in children in the study from Bos-
ton University. I can tell you, it was O’Connor and Ness from Bos-
ton University School of Medicine. They looked at data from 861
children with persistent asthma in seven urban U.S. communities.
What they found, they compared asthma symptom reporting, pul-
monary function results and barometric pollution data. They found
that higher levels of NO2 and PM 2.5 were associated with asth-
ma-related missed school days and higher concentrations of NO2
with asthma symptoms. It was interesting that almost all the pol-
lutant levels in those studies that they looked at in that multi-city
group were below the National Air Ambient Quality Standards,
which speaks to the upwind considerations and the fact that air
pollution isn’t limited to State borders, and it does travel, and
weather conditions certainly do affect it, temperature inversions,
where it is trapped low to the ground, where all of a sudden one
area can suddenly be exposed to a higher concentration than you
would normally measure over a cumulative period of time with a
reference site.
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Senator VITTER. Thank you, Mr. Chairman, if I can just warp up,
my main point is the following. I appreciate those studies and that
testimony. I am looking at all of your testimony.

In general, though, the problem is, as members of the Senate,
Members of Congress, we can’t review the literature exhaustively
on any given public health issue. We generally should be able to
depend on the relevant Federal agency to do that, and make a com-
pletely unbiased, completely scientific recommendation based on
that purely objective review of the literature.

I can tell you just for me, when it comes to EPA, I have abso-
lutely no faith that that is done in a sound science-based way,
none. The episode I have the most personal involvement in is this
National Academy of Sciences report, which I pushed for, which
unfortunately bore that out.

So I think it is in all of our interest to demand rigorous sound
science in Federal agencies, no matter who the Administration is,
to give the public, Members of Congress, others, the confidence we
need to know that this is science-based and not political agenda-
based. Thank you.

Senator UDALL.

[Presiding] Senator Lautenberg.

Senator LAUTENBERG. Thanks, Mr. Chairman. I am sorry, I
apologize for not having been here sooner, because this is a discus-
sion that I find critical. And we have your statements, and they are
under review by my staff.

But I speak as an expert. I have a grandson who has asthma.
And I know what happens when there is a code orange or that the
air is polluted. And my daughter, his mother, when he goes to, he
is athletic, and when he goes to play in a game or a meet or some-
thing like that, the first thing my daughter does is find out where
the nearest clinic is, so that if he starts wheezing, she knows she
has to get moving.

My sister, who had asthma, and carried a small, I will call it a
respirator, that she could plug into the lighter hole in the car, that
could help her breathe easier. She was at a school board meeting
one night, to which she was elected in New York, and she felt an
attack coming on, and started to go for the car and collapsed in the
parking lot and never recovered. Asthma.

So we can discuss failures, but we also have to look at the statis-
tics, what does it take? Are more kids getting sick from asthma?
Are the attacks more frequent? We have more diseases that chal-
lenge child existence. I hear this condemnation of EPA, and know
darned well that EPA funding is always a problem. What happens
is if you just register disbelief, maybe that helps make the case.
But the statistics about families and about children and watching
them get sicker, I have a child, a grandchild who also has diabetes.
By the way, I have 10 grandchildren, we do have a lot of healthy
ones in there. But the other two survive remarkably.

So I want to say that in 1990, both of our parties came together
to strengthen the Clean Air Act and protect our children from dan-
gerous air toxics, like mercury, acid, gases. Then the big polluters
put their lawyers and lobbyists to work spending millions of dollars
to prevent EPA from implementing the law and setting rules to
clean up the largest sources of deadly emissions.
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That is unacceptable that many rules on air toxics are now more
than a decade overdue and children are paying the price, while the
industries keep stalling. Just think about what is spewing into the
air from power plants and cement plants. First we had mercury,
which is brain poison for children. There are dioxins which cause
birth defects, lead, which damages nervous systems, reduces chil-
dren’s intelligence levels, arsenic, causes cancer.

After years of delay by the Bush administration, the Obama ad-
ministration is finally getting the job done, and in a way that
treats everyone fairly. The EPA wants to hold all companies to the
standards used at the cleanest plants. But big polluters are up to
their old tricks and they are claiming that cleaning up their act is
going to be too costly.

Ask the parent of a child who is suffering from asthma or other
diseases associated with chemicals in the atmosphere, asthma, et
cetera. It is nonsense. These company, competitors, have already
invested in this technology and they are succeeding.

So we want to be clear. EPA is doing the right thing when it puts
limits on the largest sources of mercury and other air toxics. EPA
estimates that its rules on cement plants will prevent as many as
2,500 premature deaths and 17,000 asthma outbreaks each year.
And we don’t want to forget another fact, that children are not sim-
ply small adults. That proportionately, children breathe more air
than adults, because their bodies are growing, it means they are
exposed to more air toxics and smog than adults are. Since a child’s
lungs, and you may have discussed this, so forgive me if it is rep-
etitions, it says, a child’s lungs are still developing; substances that
might harm adults can seriously damage a child’s health.

So that is why we have a very special responsibility to our chil-
dren to make sure they always have clean, safe air to breathe.
Tragically, this isn’t the promise that we are keeping to the next
generation. Recent data shows two-thirds of all children in the
United States live in areas where the air is fouled by soot, smog,
other pollutants that can cause asthma attacks. And nationally
now, almost one in ten children suffers from asthma. That is ac-
cording to new research from the Centers for Disease Control.

New dJersey, one out of 12 of the residents has this lung disease.
But the rate is far higher in the area called Newark, Newark’s east
ward, where one in four residents has asthma. And the east ward
is near the region’s port, airport and has heavy truck traffic, with
drivers idling for hours in residential neighborhoods. Shockingly,
improving children’s health doesn’t appear to be sufficient motiva-
tion for some of the other side of the aisle. Earlier this year, the
House Republicans tried to stop EPA from making it harder for
polluters to foul our air. And we defeated those efforts. But we
have to continue remaining vigilant if we want to continue pro-
tecting the health of America’s children.

So I have introduced legislation to reform TSCA, you all know
what TSCA is, the Toxic Substances Control Act, to require all
chemicals to be tested and proven safe for their intended use before
they get into product, before they make it into other things.

What might be the impact if we could do some reforming for
TSCA? What effects could it have on air quality, Ms. Upson?
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Dr. UPSON. Senator Lautenberg, your question is the impact of
reducing toxic emissions of the health of the people?

Senator LAUTENBERG. Right.

Dr. UpsoN. I think there is no question that reducing toxic emis-
sions will improve the health of people, especially people with res-
piratory conditions, people with asthma, adults with emphysema or
bronchitis, cystic fibrosis, any number of respiratory conditions are
worsened when people are exposed to air pollution and other tox-
ins.

Senator LAUTENBERG. I am, permit this immodesty, but I am a
cancer sponsor of no smoking in airplanes. And it has made a sub-
stantial difference. It is hard to imagine what it would be like to
get into an airplane today, smoke-filled cabin, who would tolerate
it. So when we hear so much about the cost of companies to reduce
their emissions, we don’t hear enough about the benefits of clean-
ing up pollution sources and the costs that are saved, in addition
to the anguish and pain that is put upon people who are affected
by it. How does cleaning up pollution generate tangible economic
benefits for the public as a whole? Does it matter?

Dr. UpPSON. And your question is, the economic benefit?

Senator LAUTENBERG. Yes, economic benefits.

Dr. UpsoN. I think the major economic benefit is in decreased
visits to the emergency Department, decreased hospitalizations,
fewer days absent from school, fewer days absent from work taking
care of children who are home from school. And you mentioned
your clean air from tobacco legislation. I have worked a lot on that
in New Mexico. And one of the consequences that we saw, a benefit
that we weren’t anticipating from that legislation, in areas and
towns and cities that have gone smoke-free, there have been 17
studies now, all 17 of those studies show a decreased in heart at-
tack or acute myocardial infarction after those laws went into
place.

In one town, they reversed that law and the rates of myocardial
infarction went back up to the baseline level within 2 weeks.

We weren’t anticipating that benefit. This is my opinion, that we
would see benefits that we are not even anticipating if we decrease
air pollution.

Senator LAUTENBERG. The response that you might get here
could be bah humbug.

Thank you very, very much for your testimony.

Senator UDALL. Senator Lautenberg, thank you for that excellent
statement. We are now at the close of the hearing, and I want to
thank all of the witnesses for their statements. You have given us
some very good information and there has been some very compel-
ling testimony.

Senators will have 2 weeks to submit questions and material for
the record. I ask that our witnesses promptly respond to these
questions. These answers will become part of the hearing record.
Again, I appreciate the witnesses’ time and attendance. With that,
the hearing is adjourned.

[Whereupon, at 11:50 a.m., the committees were adjourned.]
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